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HE carpenter, the builder, the industrial worker, 

the expert woodsman: These men know tools. 
‘They know that with all their skill, they cannot do 
fine work with cheap ones. 


Let their ripe experie 
choice. Grip a Plu 


udgment guide your 
er and feel the differ- 
udless brad 


Try the Plumb Hatchet; it is balanced to control 


your blows. 
keen edge goes where 


k it deep or slice a shaving; that 
aim it, 


Or the Ball Pein—fayorite of machi 
Plumb Chopping Axe—selected by expert woodsmen. 
Notice how many experts use Plumb—with the Red 
Handle and Black Head. Because they are easier to 
work with, turn out a better job, give longer life . . « 


And the handles are always tight! Plumb’s invention 
—the screw wedge—instantly takes up any shrink- 
age in the handle, just by a turn of the screw. 


Your local hardware man will recommend Plumb. 
FAYETTE R. PLUMB, Ine., Phila., U.S. A. 
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For transportation of higher quality 


than could otherwise be enjoyed— 


good used cars 


F you checked up motor cars 
wherever professional and 
business men congregate it 
would not be surprising to find 
that quite a number were in 
the hands of their second own- 
ers. In other words, they were 
used cars when purchased. 


And why should this not be so? 
For consider the exceptional— 
in fact unique—advantages the 
good used car offers that make 
it an extremely sensible in- 
vestment. 


The market depreciation that 
drops the price of used cars far 
below that of new cars does not 
mean, necessarily, that there 
has been a comparable depreci- 
ation in a used car's ability to 
render service. 


Granted that the transaction 
is with an established merchant 
with a reputation to conserve, 
the buyer can count upon good 


transportation for many thou- 
sands of miles. 


This transportation is of a 
higher quality than the buyer 
would enjoy if he spent the 
same amount of money for a 
new car. In many instances, 
he could not buy any new car 
for the price he pays. 


‘The fact that he is driving a 
used car in no way detracts 
from the impressive character 
of his higher-quality transpor- 
tation. After all, as has often 
been said, every car on the 
street, of whatever make or 
history, is a ‘used car.” 

‘There remains a word of cau- 
tion for anyone contemplating 


the purchase of a used car. 


Give careful consideration to 
the man from whom the used 
car is bought. Pick a reliable 
dealer who conducts an estab- 
lished business, sells a standard 
line of new cars, and has the 
good will of his community 
because he has earned it. 


Men to whom Cadillac-La Salle 
franchises have been entrusted 
are dealers of this character. 
They are whole-heartedly 
recommended. Their used car 
stocks are varied and reason- 
ably priced. Before you make a 
decision, regarding a used car, 
see what the nearest Cadillac: 
LaSalle dealer has to offer. 


CADILLAC-La SALLE 


CADILLAC MOTOR CAR COMPANY 


DETROIT, MICHIGAN 


Division of General Motors 


OSHAWA, CANADA 


25 Cents a Copy 
$2.50 a Year 
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a highly diversified investment? 
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EFF MARLEY was scared. 
thoroughly justified fear he viewed 
the immediate financial prospects of 

himself and his family. And well he might. 

‘one could exactly accuse Marley of 

being improvident. He had worked hard 

—too hard for the good of his health. His 

family had lived comfortably, but mod- 

tly, so that Jeff had been able to accu- 
mulate enough money to buy an interest 
in the small financial firm of which he was 
vice-president. But his whole stake— 
the money his family would 

con in case of his death—was tied up in the 

future success of his business. 

For two or three years Jeff Marley had 
seen the value of his investment in the 
business show a nice increase. As recently 
as October 1, 1929 he had remarked to! 
fe that their original investment of 
$5,000 had attained a value of $20,000. 
Hoth agreed that they were getting the 
breaks. Little did they realize the un- 
favorable developments which were just 
‘around the comer. 

Early in October Jeff took to bed with 
pneumonia. During the stock market 
panic he was too sick to read the news- 

Papers or get reports from the office 

en he was finally able to return to 

work he found a strange and deplorable 
reversal of the conditions which just a 
few weeks previously had looked #0 rosy 
tohim and his wife. The firm had escaped 
bankruptcy, but its orderly liquidation 
meant the cancellation at a total loss of 
the stockholdings of the operating execu- 
tives. His job was gone; his income cut 
off; his estate wiped out. 


HE fates had dealt an unusually jolt- 
dine eson to Jef Marcy. His marrow 
;pe from pnetimonia and simultaneous 
financial los bad driven bome with too 
‘cruel force how fragile was the basis of the 
Marley family's financial welfare. So 
Jeff was haunted with a double fear. 
Where would he get a job? In the event 
of his untimely death, on what would his 
family exist? 

‘ou never scem to worry 

Vhy should 1?”” 

With no attempt at disguise did Jeff 
Marley thus express his envy and admira- 
tion of the contented outlook on life h 
by his good friend and neighbor, Craig 
Wright. And since Craig was not one of 
those professional optimists . . . ‘‘just 
singing in the rain”. . . but on the other 
hhand had good reason to view the future 
vith contentment, his natural answer was 
“Why should I worry?” 


How $680 a Year 
Increased Craig Wright's Estate 


From $12,000 to $42,000 


| By WALLACE AMES, Financial Editor 


Vhy should you? A question more to 
the point is ‘Why shouldn’t you?’” sug- 
gested gloomy Jefl. “When we dropped 
‘hisevenlnd you mid: Happy Rew 
But do you realize that you might 
unexpectedly, just as I did, and 
you might not be fortunate enough to 
recover. But if you should recover, as I 
did, you might lose your job and your 
money in one fell swoop. Did you ever 
stop to consider what you would do if you 
were dealt the blow that struck me recent- 
ly? Or what your family would do if a 
little germ bumped you off?” 

‘The old adage" Misery loves company” 
is probably a more nearly correct explana- 
tion of Jeff's gruesome conversation than 
a desire to help Craig avoid difficulties 
= to those that were preying on his 
min 


Year” 


URE, have considered those pos 
Tepled Crag, not nthe 
Icast disturbed the picts of poule 
horrors which Jeff had drawn for him, "I 
‘considered them Jong ago, twelve years 
ago, to be exact.” 

“Well then why don’t 
You're not dumb enough to 
yout luck will go on forever.” 

fo, Lam not that dumb, Tam not 
trusting to luck a all infact. 1 am well 
protected against the contingencie 
Foubare a ceentaby and en arma 


fou worry? 
lieve that 


ly suggested.” 
“Protected—rats!_ No one could have 
‘been better protected than I was, but look 


at what happened. I was sitting on top of 
the world, but the top turned out to bea 
volcano, and when the eruption took 
place I fell right into the crater.” 

Nothing you say changes: the fact 
that Tam well protected, 80 I should 

“If it is not too inquisitive may Task 
hore you are so well fixed to vanquish any 
unexpected misfortune?” 

“Til be glad to explain,” replied Craig. 
“Perhaps my plan will be of some help to 
‘you. Itis not patented. You are welcome 
to work the stme plan if you like. 

“When I reached my 38th birthday I 
had saved $1,000. At $34%% this paid me 
$55. year. I took out a $3,000 life insur- 
ance in which the yearly premium 
deposit was $56.70. The income from my 
investment, was reserved to pay for the 
insurance. ‘Thus 1 immediately increased 
iy estate from $1,000 to $4,000. 

“Then I established a fixed policy of 
saving a reasonable portion of my earned 
income each year 
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How $680 a Year Increased Th 
Craig Wright’s Estate 
From $12,000 to $42,000 


och Provident 


and at the end of the year invested it in 
securities. I did not put my savings in 


speculative securities, but was influenced e "a 
entirely by safety considerations. On an 
See er eocmeee tars tana 1 ol1C 
514% income and from year to year 1 } 
have taken out as much additional life 
$3,000, of which I saved and invested 
sant li bl sonal boas. Bo What It Will Do 
'. When I was 40 years old I bad 


insurance as that investment income 
would pay f0F inning my salary was, COMPLETING THE CIRCLE OF PROTECTION 
$500. Each year I got a moderate salary 
increase. Up to age 35 I managed to save 
then on, when my salary was $5,000 a 
year or higher, I saved and invested a 
lite ove 0% ‘of it. Up to my last For You 
2,450 out of earned ince My 5 
teres of life tngarance polices now total | f° ‘you live. 


it pays you $10,000, or the face value of 


bay a a meat | your policy, atage65. This plan establishes a capital quietly 
; decumulared daring your productive years to take care of 
NCOME from $12,450 at 553% you in your old age. 


amounts to $684.75; the total 


ammount of my life insurance. premium 4€ .. « before age 65 your wile or children oF hei 
epoaits, at the rates at which I took out Tf you die. « rire se 65 yourwite or iliren or hei 


ene hs 2 Lek on: will receive $10,000 cash, plus any accumulations. A 
Laoytanae | Tronthiy income (plus excess interem) may be taken in 

“That, by the way, is one of the many place of the principal sum. Double the amount of the 
interesting little side features of my plan. policy will be paid if death results under conditions covered 
Everyone know has to scurry and serape ty the Accidental Death Benefit Provision. 


to mect his insurance payments, It seems 


to be popular practice for policyholders TF yoy become totally 


to let their insurance agents carry their 


payments for two or three months after and permanently disabled .. .viore axe 


ey become due. Or to pay the insurance 

Radpnaies with notes, ‘Obligations that 60—you, yourself, will receive $100 per month and will be 
come due at regular, but unfrequent inter- relieved of paying any further premiums, while such dis 
vals seem so hard to meet. Lack of pre- ability lasts. Moreover you will receive the regular annual 
paredness in this respect seems to be a dividend. In addition to these benefits your policy will be 
trait of character with all salaried per- paid in full at your death; or if you are living at age 65 
sons. Personally I have never been the $10,000 cash will be paid you as described above, and 
annoyed over the receipt of premium the disability income will continue so long as you remain 
notices. I just clip a bond coupon or cash torally disabled. 


a Chsre check and pay bart yg over 
. ve . 
iioaveareiaransastoucatecs NI C)W .. . while you are insurable 


salary check. The rest of the system runs 


itself. and can spare the money, let us tell you how small a yearly 
SEYAVE 1 answered your question, fort of your old age —or for your family's comfort if you 
Jeff, as to why Ido not worry over die. Just fill in the information called for on the blank be- 
overtake me?” J 
“Yes,” replied Jeff, “and more. You without delay: 7? . 
great ny ea oident 
lsat venient: | Low Rates roolden 
ave compiled a simplified table to show ife Insurance Company 
just how the plan would develop from | il 1 
year to year. The table is presented with at 
this article with the following explanatory bc 
First we assume that Craig Wright 
carmel S300 during the your exelon 
his 28th birthday he had $1000 invested at 
514%. Then we allow him anormal 


| ‘saving will put this Thrift Policy into action for the com- 

future misfortunes which may some time ow and mail jeto us and we will send you full particulars 
have put a real idea into my head. Tam 
Ing to pay a royalty to be able to use Ca: 

Based on the Craig Wright method of w Cost... 

cbtenra aiats Pa ulua 
comments. 
his 28th birthday, and that beginning on 
yearly increase (Continued on pase) | yay pattem 


Today’s 
Pipe 
Dreams 
are Tomorrow’s 
Big Deeds 


THROBBING FACTORY, some 
hook that will live, a magnifi- 
cent building,a victory notable in law 
or logic—what is behind each one? 
Sound thinking—and, so very 
often, the dream-clouds of a pipe! 
Pipe dreams—seeds of progres 
Most men who do things are though 
ful—they see great visions in wisps 


n't it? Pipesmokers know 
—and if you're not one of their 

nly company, now's the time to 
find out. Pack a good pipe with 
Edgeworth and light up. See what 
relish there is in good tobacco 
smoked this way. 

We'll even furnish the first pipeful 
—the first several, in fact. Edgeworth 
may become your choice,as it has of 
so many other men around the world. 
Just send along the coupon for a 
generous glad-to-meet-you free 

packet of good’ old 
genuine Edgeworth. 


EDGEWORTH 


SMOKING TOBACCO 


& BHO. 60., 1095 224, 
Hchaod, Nae H 


111 wey your Riewerth. And 11 try ime f 
ood pipe. 


My nee 


My srt aden 
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How $680 a Year Increased 


Craig Wright's Estate 
From $12,000 to $42,000 


(Coninnd fom pose 


| im salary and estimate his future yearly 


savings according to his statements. to 
Jeil Marley. We ignore all irregularities, 
Such as market profits or advancing 
values in his security holdings, extra divi- 
dend disbursements, etc. and assume that 
his investment income was exactly 514% 
of the amount saved and invested each 
year. Thus the first three columns of the 
accompanying table give the basis of 
working out the possibi 
‘The form of insurance figured on is 
to complicate 
we have ignored the factor 
nds. In a term of years 
aggregate a considerable 
could be used to reduce the 
net premium deposit, or buy additional 
insurance. Because of the way insurance 
rates are figured it is not possible to 
match up premium deposits and invest 
t income exactly, but in the table the 
ifference between one and the other is 
always negligible. 


CCORDING to our computa 
Craig Wright, earned $61,000 
tween ages 28 and 40. Whereas he saved 
nly about 20%, of this the total value of 
investment-insurance estate is nearly 
70% of his total earnings. It is entirely 
probable that any man who operated the 
Craig Wright plan over a period of years 
would be better off financially than our 
computation shows, for either or both of 
two reasons: Properly selected securities 
will gain value; policy dividends would 
improve the result. 

“Trust companies now operate insurance 
trust departments, rendering to individ- 
uals just such a service in estate-bulding 
as Craig Wright worked out for himsel 
You may deposit income-bearing securi- 
ties with a trust company and they will 
attend to al the details for you. Or, 
have not yet acquired the securities you 
‘can start now to get them, a little at a 
time. It is amazing how rapidly you can 
make your estate grow, safely, if you just 
work some such plan as hts. 


Buying an Estate of $41,950 
With the Income from $12.450 


NOW LET THE KDCEWORTH COME! Ki 


separ sane) 
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convenient pr 
ular payments, multiplied by first 
mortgage interest COM! 
Write for payment sche 
ing how this time-prove 
work for YOU. 


RESOURCES 
OVER $32,000,000 


INVESTORS 
SYNDICATE 


FOUNDED+ 1894 


MINNEAPOLIS 
NEWYORK Los ANGELES 
TOPricES Im 21 PRINCIPAL Ch 


FIDELITY BONDS 


Fidelity Bonds are conservative first 
mortgages on new income producing 
“real” property. Every dollar invest 

in Fidelity Bonds is secured by brick, 
‘mortar and land that is so situated 
as to be constantly increasing in 
Value. At the same time, the amount 
‘of the loan represented by the bonds 
is being reduced and the security is 
becoming that much greater. That is 
why we can guarantee every Fidelity 
Bond at macutity. Make your invese- 
ments yield you a SAFE 6%. Let us 
send you, free, a copy of the booklet 
“Your Money—Its Safe Investment.” 


poery 


Sores 
578 Colorado Nat Bank Bid, Denver 


Maren, 
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Craig Wright's Estate 
From $12,000 to $42,000 


(Contin re dicey 


In addition to the table which shows 
how Craig Wright built up an estate of 
$41,950 by using his investment income | 
to carry life insurance, there is also 
appended to this article a table of ordi- 
nary liferateson the 316% reserve plan for 
men of various ages. Referring to this 
table and taking into consideration your 
present salary and possible savings | 
schedule, you can easily determine the 
| value of ‘the estate you might create by 
working the Craig Wright plan. 

‘May we suggest that you do just that. 
A evening spent with peneil and paper 
will reveal some startling and stimulating 
possibilities growing out of a practical 
combination “of investment and life 
insurance, And what easier way could 
| you find to carry adequate insurance 

protection than by paying premiums 
with your investment income. 

When you have finished your own | 
figuring we suggest that you consult an 
insurance adviser. Describe your plan 
to him and he will doubtless help you to 
adjust the details to your greatest ad- 
vantage. He ean point out many possi- 
bilities not within the scope of this 
article, 


Ordinary Life Rates: 
Bite Reserve 
Situation at age 40 
‘Total Investments. 
5}4%e Tncome from | 
Investments...” $684.75 
‘Total Insurance.......... 29,500. 
‘Total Annual Insur- 
ance Deposits. . . .$680.61 
Total Estate. 


To Help You Get Ahead 
“Tialy in loping ones aso pla They 
will be seat on request. 


‘The House Behind the Bonds reminty se 
investor ofthe importance, poe only of sod ing 
the investment, bue of checking up the banker 
‘who oer 4. Addres: Fieliy Bood & Morr. 
Ruse Co., 188 New York Life Building, Chi 
ago, UL 
How to Retire tn Fifteen Years isthe story 
(trate sure ahd definite method ol estab 
ng an estate and building’ an independent i 
ome wich will ssppore you the fest of your 
Iie on the basis of your pecsent living badgce 
Write or the bootler to Cochran & MeCluer 
Conapany, 46 North Deatbora Se, Chicago, Hi 
How toGet the Things You Wanttellshow 
You ean wi furans ata active ar of you: | 
Cerra le gesing ahead faunal” Phocis 
ual Life fgucaace Company, 528 Elm Serve 


Hartford, Cona,, will send you this booklet on | 
request. 

‘The Guaranteed Way to Financial 
pendence tells how 2 definice monthly savings 
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A GUARANTEED 
INCOME ror LIFE 


$250 a month 


beginning at 


Age 55, 60 or 65 


SHE Phoenic Mutual announces a new Retirement Income Plan under 


which you get not only 


nmediate protection for your beneficiaries but 


‘also, for youreelf in later years, a guaranteed income you cannot outlive. 


What a $25,000 policy, payable at 
age 60, will do for you 


Itguarantees to youwhen youare 60 
A Monthy Income for Lifeof «fuga 
‘thick amuren rerun of at least. "faganaco 
tnd perhape mach more, depending wpm bow 
iaog Jou te. Or if yoo prefer a ca wecoment 
Cee a 
Irguarantees shout permanent 
total disability which begins before 
age 60 

A Monthly Disabikey Income of. «#4 
Ted's peyment for you of th premiames 


It guarantees upon death from any 
natural cause before age 60 

a 

Oram 
ives 
Ie guarantees upon death resulting 
from accident before age 60 


A Cash Payment to your beneiciary of $59,009.00 
‘Or a monthly income as long as Your beneficiary 
ives. 


Payment to your beneficiary of $25,000.00 
tly uncom as long ae your beneficiary 


Send for the Facts 


‘The plan above is for $250 a month, payable 
atage 0. You may arrange to retire at other 
ages than (O if you wish. You may provide 
for yourself a Retirement Income preater ot 
smaller than $250 4 month. Plans for women, 
ate alio available. 


Other things you can provide far by this 


program are: Moaey to leave your home free 
a income for your wife in ease she 
Should outlive you. Money to send your 


hidren to college. Money Yor emerseaicn 
Money for special needa. There in hardly 8 
financial problem which cannot be volved by 
this plan 

A Revrement Income dvs nt ave to be 

i forall at once. Ie is traaly paid for in 
utallnents spread over a period Sf 20 yeart 
cor more. Naturally tha makes tse ndiideal 
Stetllments comparatively smal 


‘One of the great advantayes of this pla 


sat 9p ne spt tn eyo 
ss a ea ta 
Br ecanr  lnt 
ugh you thal tec tty 
aise Waren te 
Siren a erie 
ea eee eth 

Vector 
ier ia Yak 
Rags Ae ae Bas 
ferrite endear 
ig al arate ee 
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Science 
GUARANTEE 
© 


PoruLan Science 
MONTHLY guarantees every 
article of merchandise adver~ 
tised in its columns, “Readers 
who buy products advertised 
in POPULAR SCIENCE 
MONTHLY may expect them 
to give absolute satisfaction 
under normal and "proper use. 

‘Tools, Radio Apparatus, Oil 
Burners and Refrigerators ad~ 
Yertised ia POPULAR SCIENCE 
Mowritty"have been tested or 
investigated by the a 
Science Institute of Standards 
and each advertisement carries 
the insignia indicating ap 
proval. 

However, other products 
advertined in’ the ‘magazine 
hot subject to test carry the 
same guarantee to readers as 
products tested. 


‘THE PUBLISHERS 
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Greatest ENCYCLOPAEDIA 
VALUE 


ever offered the 
American People 


Completely New 


$45 BOOKCASE INCLUDED 
This handsome bookcase table, made of 
genuine Brown Mahogany, ts included 
with every set of the mew Britannica 
‘except tn the ‘Library form. 


Encyclopaedia 
Britannica 


‘VERY FAMILY, every wide-awake man or woman, 
can now own this newest, finest Encyclopaedia 
Britannica! Mass production on a scale never be- 


For every American home the new 
Britannica with handsome bookcase 


fore possible brings you this superb 14th Edition at a 
new low price—the lowest at which any completely new 
Britannica has been offered in more than 60 years! 


Never before in the history of 
encyclopaedia publishinghas such 
an opportunity been given Amer- 
ican readers, 


More For Your Money 
A $2,000,000 Work 


‘When you buy the new Encyclo- 
paedia Britannica you buy sound built- 
in value that is little short of amazing. 
Nearly three years of intensive edito- 
rial effort, the best work of 3,500 world- 
famous contributors,the expenditure of 
‘$2,000,000, these are highlights in the 
preparation of this superb 14th Edit 

At the present low price the new 
Britannica represents greater value for 
your money than any other book 
published. 

You get the equivaient of 
500 ordinary books in the text 
matter alone—and at one-tenth their 
cost. Here is literally the sum total of 
human knowledge in 24 compact read- 
able volumes! 

You get the varied richness 
of 15,000 illustrations—paint- 
ings, photographs,maps and drawings.a 
‘unique gallery of art, science and mech- 


OO 
SEND FOR FREE BOOKLET TODAY 


anics, worth many times the cost of the 
books. Full page halftones, color plates 
and sumptuous gold tones make vivid 
every section of the new Britannica, 

You get the writings of 
3,500 authorities—of men and 
‘women whose services only the world- 
wide prestige of the Britannica 
could command. Here is authority, ac- 
curacy, fresh interpretation direct from 
the best minds of the century. 

You get up-to-date know!- 
edge—the time proven learning of 
the past, the latest discoveries of today, 
thepromised progressoftomorrow.New 
facts, clearly interpreted, give freshness 


, and interest to every paragraph. 


‘You get a wealth of practi- 
cal information for every member 
of the family, It answers every “what, 
“who,” “why” and “when.” But it also 
answers ten thousand “hows” It is the 
finest guide to doing things 
ever published, 

‘You get, in short, what crit- 
pines called“thefinest ency- 
d in 1" —a book 
that brings you fully half again 
as much material as any other 
encyclopaedia or general refer- 
ence work published today. 


ENCYCLOPAEDIA BRITANNICA, Inc. 
32 Madison Ave., New York Cty P8312 


interest for every mem| aoe family. 
SPECIAL $—=DOWN 
OFFER—only 


Large scale production makes pos 
sible the present amazingly low price. 
A genuine mahogany bookcase is in- 
cluded with each set, and a deposit of 
only $5 brings the 24 volumes and 
table to your home. Balance may be 
paid in convenient monthly payments, 


Send For Free Booklet 


Send for the handsome new 56-page 
booklet containing numerous color 
plates, maps, etc., from the new edition 
and giving full “information about it, 
together with details of bindings, low 
Prices and easy payment plan, 

‘You needn't risk a cent. The book- 
otis yours FREE,with. 
‘out the slightest obii- /() 
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‘This is the 
telephone’s mission 


An Advertisement of the American Telephone and Telegraph Company 


Is tHrs countay, a new type of civiliza- 
tion is being reared—a civilization of 
better opportunity for the average man, 
comfort and convenience, business enter- 
prise and higher standards that enrich 
the daily life of all the people. 

To build for this new age, the Bell 
System in 1929 expended more than 550 
million dollars. ese millions were used 
to add new plant and further improve 
service. Hundreds of new buildings, mil- 
lions of miles of wire, chiefly in cable, 
eight hundred thousand new tele- 
phones—these were some of the 
items in the year's program of 


construction. At the same time, better 
records were made for speed and accu- 
racy in service. 

This American development of instan- 
taneous commu \n, of fast, far-reach- 
ing speech, belongs not to the few, but 
to the many. 

It is the aim of the Bell System to 
permit each personality to express itself 
without regard to distance. 

This is part of the telephone ideal that 
anyone, anywhere, shall be able to talk 
quickly and at reasonable cost with 
anyone, anywhere else. There is no 
) standing still in the Bell System. 
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5. ag. BIGGER than 
Dewey’s whole fleet 


Fons icin siecrsstesd cies UILT not for war but for peace, the 3s,000-ton 


ciated companies manulacture a complete line of S. S. Pennsyloania is not only bigger than all 
fletrc prodicts and appliances, lacing Go the ships of Dewey's heroic squadron put together, 
MAZDA and G-E Baion MAZDA lamps, GE 

fetecdaes Gos Sc eae Peas ooo but more efficient than any of them, Her 17,000-hp. 
dleaners, GE wiring aster, Eas motors have enabled the Pennsyleania and her sister 


= ships the California, and the Virginia, to cut the 
letre docs coast-to-coast schedule of the Panama Pacific line 
to thir 


n days, and have set a new standard of 


Fox Ixpvsty—Several thousand electee 
noiseless, vibrationless ocean travel. 


snd plan 


chaling generating and distri 


fg apparatus, motors, electric heating apparatus, 


steve lights, Boolights, trafic lights aeport 


js General electric engineered and built the electric 
equipment of thes 


Cooper-Hewitt lights, X-ray equipme 


ocomotives and 


picture apparatus, eect 


magnificent new vessels, Other 
General Electric research scientists and engineers 
are doing equally important pioneer work on land 
and for the new traffic of the air, The G-E mono- 
gram appears on thousands of electric products and 
appliances as a symbol of research, an assurance 
of advanced electrical correctness, dependability, 
and service. 


~ GENERAL@ELECTRIC 


JON US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 PM., E-5.7. ON A NATION-WIDE N.B.C. NETWORK 


ing the harines of the seein» pair of 
‘The intrument nel i Ure sleronope 


INE. equivalent of years of every 
ay wear is given in a few minutes 
to. tools undergoing tests in the 
oratory of the Popular Science 


Institute, Some of these machines seem 
almost human in their movements and 
tell accurately facts that years of usage 


would only partially disclose. 
‘One of the most interesti 


shown at the b 
three importa 
Ite 

tells 


mines the strengt 
iow well the hammer head 


the handle, ancl it establishes the 
of the wood in the handle itself 
As the engineer k ‘a mechanical 


hand two bund jes stronger than 
‘a human hand pulls the handle of the 


hammer, whose claws clutch the head of a 
heavy wire nail. The nail itself is clinched 
to the bed of the machine. 

A il, which the engineer 

is shown 


tures the st 
hammer's claws. ‘Then, 
after certain other tests 
ade in differ 
‘on the head 


fs once mor 
the torsion machine. 1 
time the mechanical hand 
pulls onthe hammer 
anulle while the tip of the 
claw clutches a steel bolt 
As the bolt is embedded in 
‘steel plate and cannot 
let go, the hammer han- 
ile breaks. ‘The amount 
fof load the handle will 
stand before breaking 
is accurately registered 
and must meet a. certa 
predetermined point if 
the hammer is to be ap- 
proved by the Popular 
Science Institute. 
‘The two men in the 
photo above to the right 
are testing the spindle of 
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greater number must be checked in the 
‘case of lathes with special attachments 
dl accessories. Several testing bars 

like the one shown in the headstock of the 
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Testing Tools in 
the Laboratory 


By COLLINS P. 
Director, Popular Science Institute 


BLISS 


lathe illustrated—are used in this partic 
ular testing process, 

The degree of hardness of the steel is 
an important point to be considered in 
the case of most tools, and the scleroscope, 
shown in the circle’ at the top of the 


page, definitely establishes this point. At 
the time the picture was taken, a pair 
of pliers was being tested. In” testing, 


the cutting edge is clamped to the anvil 
‘of the machine by the revolving wheel 
at the left. A diamond pointed plunger 
released by the operator registers on the 
dial the intensity of the blow. ‘This is a 
measure of the hardness of the material 
In the case shown, the scleroscope num- 
ber was eighty—which is a very excellent 
figure. 


HE tests described here give an idea 

of how Popular Science Institute finds 
out the essential facts regarding a tool 
before reaching a decision as to its merit 
When the approval of Popular Science 
Institute has finally been granted to any 
tool, it means that it is well made of 
proper materials, represents good value, 
and is capable of giving satisfactory and 
lasting service. Full reliance, therefore, 
may be placed on. tools advertised in 
Porvtar Sctexce Moxtix, all of which 
carry the Institute seal of approval. 

Readers may obtain a complete list ofall 
tools that have passed the tests by apply- 
ing to Popular Science Institute, 381 
Fourth Ave., New York, N. Y, 
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Forsturdy incubators 


finds that Masonite Presdwood gives his product great 

strength, withstands moisture, is naturally attractive in 

Appearance ‘and requires no paint for protection. On a 
issouri farm, an expert poultry raiser uses this same 

filsless wood on hen house floors and under roosts, 
ecause of its smooth sanitary sur- 

face which is so easily cleaned. 


or exily cleaned floors in poultry houses 


They 


hatch ’em-raise ’em-—sell ’em 
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For signs and cut-outs 


.cturing more profitable, too, 

because of the way this grainless wood cuts down costly 
rejections in final inspection. 

‘Contractors, handling conerete work, use Presdwood to 

line the forms because of the thou- 

sands of dollars it saves. Its lighter 


Withstands the weather 


In Kalamazoo, a sign manufacturer 
makes attractive cut-outs which 
and ae 
wurpose. It 
does not ernck, split or opliner, is 
ceasily cut to shape. It withstands the 
‘weather, takes any finish readily, and 
doesnotwarp when properly handled. 


Masonite Structural Insulation 


Presdwood's companion product, Masonite 
‘Structural Insulation, was used inthe walls 
‘and roofof the hen house above illustrated. 


Iwas used tosave fuel, to reduce the feed 
needed in the generation of body heat, to 
keep the hens warm and healthy in order 
that egx production might be kept at a 
‘maximum during the winter. 


weight cuts down drayage costs. Its 
eee ceria eset 
ing, erectingand wrecking the forms, 
Its perfectsmooth surface eliminates 
all grain and knot marks, and pro- 
ducesasuperiorsurface that requires 
no hand smoothing except at con- 
struction joints, 


The Presdwood booklet is Free 


And so it goes in hundreds of industries and in thou- 
sands of home workshops where Presdwood has been 
adopted because of its many advantages. 

Factory experts, ting punch presses, milling ma- 
chines or band saws, ike Presdwood for its workability. It 
is strong and dense, yet easily cut. It can be worked with 
knife oF chisel oF saw, and can be nailed near the edge 


No wonder builders, home owners and manufacturers 
everywhere are turning to Presdwood. The complete 
etory oft less wood, with illustrations ofitsses, isin 

jwood booklet which iseent Freeon request. Your 
‘copy will be mailed promptly on receipt of the coupon. 
MASONITE CORPORATION 
111 West Washington Street Chicago, Mlinois 


asonite 


PRESDWOOD 


Made hy the makers of 
‘MASONITE INSULATION 


mn 


From a Famous Engineer 


T SYD ike at your utenti an 
article in your publication for January. 1930, 
pages 17 and 129. This arise cers to “street 
hoises," and dismisses the most serious street 
noise with some remarks that are not correct. 
Trrefer to the noise of riveting machines, in 
steel buildings. 

‘Your article states that it will be premature 
to do anything regarding this, and. that in 
time it may be, replaced. by welding. 1 do 
not agree with either one of these statements: 
tnd asa structural engineer who has had both 
bridges and buildings in charge, L would say 
that to correct this noise would be rather an 
casy matter, Riveting can very well be dane 
by pressure instead of percussion machines, 
An hydraulic riveting machine ean be installed 
ala Ney aight increased cost aswel a ai 
machines, run by compressed air without a 
percussion effect. 

Such machines are being used constantly in 
shops where bridge and other steel members 
fre being, manufactured, and there is no rea- 
son whatever why they’ could not be used in 
buildings, exeept for their slightly increased 
weight, and for the fact that in some cases 
special machines might have to be made, ‘This 
{tier objection, however, might ina’ great 
measure be removed by care in design of the 
structure, 90. that. such ‘ould be 
4 truly yours, Raips Modi, 

few York, N.Y. 


ome of America's foremost 
best kur for his scork 
‘the. great, Philadel phi 
the Delscore River, 

‘ne of the engineers oho brit the famous 
Scaler belie crest St tatenee 


J ENJOYED Martin 
Wha Horsepower 
Really Ts,” but Tam 


ple, ono, how 
Fs, the auto sharp, 
managed to. talk con 
tinuously, deat. is 
Junch atthe same time. 
At the beginning Gus is 
described as having "his 
‘mouth oo fll of hams sandwich for 


espreson yet be never stops talkin 
find him at the end "sweeping the crumbs off 
the table to Hi neh he which eats 


that the lunch actually was Consumed while he 
dlscoured so larnedly on measuring mechan- 
feal power. Even if he could do it, 50 wise a 
‘man should know better. Certainly his motber 
taught him that it’s not mice to talk with 
‘your mouth full of food.—P.M.O'H,, Wil 
ington, Del 


Saved His Life 


(COMING June wil mark tre year sce 1 
‘went t0'& hospital, from which T was not 
expected, to come, out ley ba 1” pul 
fh rin Qime and while convalescing started 
make a Spanish galleon. ‘That work really 

faved my ile asi hope tc encopied ant T 
forgot all about my misery. I never wil be 
able to follow my former occupation, but dur- 
ing all my tune at home T became very well 
acquainted with Captain McCann's leas and 
hia skill as 2 sailor” have bullt all the ship 
todels you, published the plans for, with the 
exception of the “Constitution” and sold four 
Gf them. Tam neatly sixty years old and T be- 
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lieve there are more men of my caliber—a 

lite lazy in writing letters, but, nevertheless 

eueyine your articles tremendously “J 
ton, 


That Automobile Speed 


‘Wert Gown to work cut yout lite protien 
fais Saenas auto 


tore the fink lap and 
Shree lercnte te 


hour 
Sounds unbelievable, doesn't 

‘again with another distance, but 
ie dean matter; You coud eal it and 


sutve it by algebra. "The ricki ply hat 
the ve Soe fap 
instead of timer If an auto traveled for one 


rand another eur at 
fity, of coure the average would be thirty 
eo bythe way, that litle problem cer 
iy shows how abit of bad foad will cut 
then sooraverage ped when you touring 
‘Cambetige, Mave. 


Chemistry vs. Physics 


N.VOUR interesting survey of “What 

‘Science Achieved in 1929" I seem to sense 
& battle brewing between the cohorts of 
‘chemistry on one hand, and those of physics 
‘on the other. 

‘Thus, in eviewing the progress of chemistry 
during the year in your Dr: Hugh 
Siok, nee ct Cony 
University 
“Te dacovery by Gauge, Johnsan, Binge, 

to unsuspected isotopic 


sot kng ton 
fie of the cnents expel and cn, 
by an analysis of their spectra, constitutes 
Edie wuts stvenes 

totnaercr ee 
comune est 

funder the ead 

thes from Dr, Pau R 
Heyl Fiysci tthe 
pete led 
Sinan 

ie sone pe 
thee Have et ae 
oecatn an aan 
fata oe alld 
hone These dlaoneries ore aimed by physic 
ley ne matey pal mes 

SLD case tac toe beeryecet push 
tags squabbling over the Age the Gol scckee 

Hicre fa just another instance of how modern 
mores aera meen te iomeg ome 
Soir se oe 


Gm4 


iste Sie 
just read a statement of Dr. Irving Langmuir, 
et he Ho 
FE et ont 
eh gli oy act nd 
pt a et 
See, Stew, Sees ee mt 
SO he 
that have, received adequate training in 
I ic sean hi 
pes ig a 


Tines that no longer ‘inatead devote 
themselves to this broader training, the better 
‘twill be for progress. What do other readers 
think?—J.L.K., Philadelphia, Pa, 


We Pass the Test 
SIX months ago 1 set out to find the moat 


interesting, moder, “and. authoritative 
secs aatoe publthel and therfore t 
iad livers tome 17 diferent 4 
ont Alert ais month ada 
aikh tied every copy tn took 
Tote of ther article, ustrations, advertne 
ments scout, printing and. paper, came 


{o the conclusion that PS.M, was well ahead 

of them al, When I tell you hat 1 had copies 

ff America’s and England's foremost scientific 
ines, T think that this fact stands for 
—JLAR,, Hinail, Tra. 


All Ready for the Great 
Kite Flying Controversy 


[ NOTICED sour arti concerning a wor 
we for kite fying, This unothcal 
record. was said to be twenty-two hours ad 
twenty-one minutes.” T hate to argue about 
soci a sal matter, but when a word's 
econd is thrown in it iy 
4 aiferent thing. 
hhave many witnesses to 
FeSrary 110 To 
1907, Tom 
‘Moran and rhyself, while fe 
at boarding school, put 
Upakiteat eighto’ock 
Jn the morning, and it 
stayed op uni Say 
eae 
pit wil cae outst ifty-ight and one bal 
hare” At that tne no oer man, alpine, oF 
Kite ad stayed up more than fifty-two hours 
At that time. we did most anything with a 
lite, from ordinary kite flying to fighting with 
other kites. 

T wish you would look into this and see if 
we are any ways, peat a. world’s record, 
although T believe other kites have stayed up 
fonger—T.XD,, Detroit, Mich, 


Meteoric Matrimony 


AST night I was sitting at my des reading 
dies Habe book "The Pocket Guide to 
the chapter on the "Story of the 
Sits read he: Do We Ned to Be 
Falling Stars?" and the following discussion: 
Fee cheats of ous kttiog scp ene 
than one chance ina great many bins, There 
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There is New Mechanical 


Excellence in this finer Pontiac 


igh favor by moto 
in mechanical details. TI 
true of the newest Pon 
Series Pontine Big Six. 
in dt ll alk! atures cl Moor 
mechanical excellence which character- 
ined ita predecessors, this finer Pontise 
offers many important improvements, 


‘There is the increased smoothness of its 
60-horaepower, L-head engine—the 
result of new-type rubber engine mount- 
ate the engine from the 
jependable, internal four- 
wheel brakes have been made atill more 
effective. A new steering system, which 
acts on roller bearings,contributes added 


the fly wheel gear torth, The lateral 
rigidity of the crankease has been 
strengthened to reduce crankshaft dis- 
tortion to c minimum. And so on all 
through its chassis you find similar 
examples of improved design. 


But don't be satisfied just to read this 
brief statement of what the newest 
Pontine offers. Go and sce the ear today. 
Arrange for a real test out on the road. 
That is when you will learn why we 
call the New Series Pontiac Big Six 
“a finer car with a famous name.” 
Oskland Motor Cer Co., Pontiac, Michigan 


W vite fram interesting booklet which ilasrates and describe the desi ofthe New Series Pontiac Bis Six 


NEW 
SERIES 


PRODUCT oF 


PONTIA 


GENERAL 


MOTORS 


C 


BIG 
SIX 


16 


is no recon of any one ever baving been hit.” 
XS [lai aside the litle booi and picked up 
the daily paper to scan it, the frst thing that 
Caught My eye was this Reading: METEOR 
KILLS “TWO “AT WEDDING PARTY. 
Acorns chapter on Fal 
sin the fochet gue Tout 
a quenyata ager tothe lowing = Bo We 
to Be Mra of Falling Stars? Oniy inthe 
Cie ef Matrimony? “EAT Columbia, 
Tenn. 


—And the Good Old Ashes 


HLY not get a man who is an authority on 
anthracite coal to write you an article on 
coal as a fuel? ‘I've read the article on oll 25 
fuel, by Mr. Bliss. In one place he tells you oil 
srs old pay 100 pereent more fori be 
Tore they would 0 hack to conl. Does be 
Know that recentiy aman from the New 
England states said that he would never use 
oll if he could obtain 
steady supply of good ([TH5) 
old anthracite: With 
the “assurance of no 
esi the futur and 
a steady supply of eval 
there wil never be the 
time when oil will serap 
the coal shovel. Me for 
anthracite, the good old 


lean, safe alent fal 
SUEM,, W.Tittston, Pa, 
The Cat Watk—It's a Gift 
ERHAPS some of your readers who are 


interested in “heredity” oF humans (and 
fats) may be interested in the following. 

We bad black female ext who, when 
hhungry, would run alongside of those’ she 
Knes, running on three legs, and tapping the 
foot of the person she was following with one 
‘of her forepaws. One of hee Kittens, & black 
tomcat, now about # year old, does the same 


thing. 
‘As the old eat died when this cat wasa very 
salt Kitten, it can hardly te attnbuted to 


tation, and musta Thave been 
handed down’ in tbe brain cl tes cas. 
acteristic. T have never seen any other eat 
dio the same thing, that is to say, any full 
iown cat—-CL.W., Sykesville, Mil 


Meeting Human Needs 


JF YOU ask me, the best thing in your 
‘iy oom te tie ee 
eventy-three, showing. an apparatis 

That meets the well-known long-feit need.” 
Aedevice permitting a man to breakfast and 
ead in bel in comforts something T have 


{Sin nought for many year exch which 
Feber atari art 
Oe word 

wo adel ied WAITAH 
teeta By 


tit wns pone 
policy 10" abow ee 


ting i for if women ao 
re enciuraged To eat 

ta ‘adi bed wo C 

wal cook, the Sina 

irenulet "Scon 


ly, 

‘you spoiled thinge somewhat by emphasizing 
the gadget’s usefulness in the sickroom, 
Doubtless it will prove a boom to invalids, but 
the thought will not down that there was some- 
thing’ Puritanical about this insistence and 
that you cling to the deplorable notion that 
leisure and comfort interfere with the soul's 
salvation—P.E.F,, Philadelphia, Pa. 


One from Australia 
EACH fresh number of your 


that Thave never 
‘with any of them. 
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A Hero to Our Rescue 


“TO not tke any of the articles that you 
Publish in your magazine. If you do not 
leave everything out Iwill quit taking 


Confine your magazine to the two covers and 
the advertisements, and you will publish a 
‘magazine that is worth read- 


Editor. That is not my’ sent 
‘ment at all. But if you com- 
bine the substance of all 

the “kick” letters that 
you receive, is not the 
Above the sum of their 
complaint?” Some say" 
“eave this out" others 
want "that left out.” 
Some say “there are plenty of other magazines 
{to publish this and that.” Of course there are 
But is that any reason why it should not be 
published in P-S.AM.? Perhaps same of us do 
fot take those other magazines, and then we 
‘would mise a lot of mighty good reading. 

‘OF course there are some things in your 
magazine in which T am not interested, But 
‘am not asking you to leave them out. Some 
fone is interested in them, or they would not 
bee there. Tt would be just as foolish for me to 


fo tomy grocer and say,“ wil stop teading 
trith you you do not stp seling peas 1d 
tot eat thera, because they’ tll of try Ei 


Hist other people eat them, aml a0 the grocer 
reps om selling them, and tells me to'get 8 
Sovel 

‘You, as an editor, know what to pat in your 
aagatize. Almost anything interetog apa 
{othe inieligent reader. As for some efile 
tot being scentiany there is wo much thing 
‘Rati tong. dk, bing ple 

ion. tonal usting, fre preventlon— 

‘rei siting tray hati a tad 
science, So keep your he magazine 
{he past, and tel the whiner to go fo-—Wauhe 
ingiiaZE BM, hakerseld, Cait 


Is He Right? 


challenges” The weler 
fg very | conserv 
vehen he states that two 
thirds of the it of a 
's wing is obtained 
Ditie vectemon oe 
Some experts say. that 
it’s Unee fourths of the 
total Kit. As to Me. L.'s 
statement that if this i 
fe the ple yng psi down, shuld fal 


ees obs ar Son 
recipi The ig Bond 
fie i peme  seeeecsaco 
Nee rer frye pee 
Seren eae eee. 
So cee tate 
frei py oly eer eS 
eeepc aera 
Sober ase 


“Fixing It” 
°VE read Poretae Science Moxraty for 
‘many years, in 1916 or 1917. 
‘Tyen [used to bay them at the news stands but 
lost out on so many numbers that Tam a sub- 
scriber now, I have made many articles T 
found in P'S.M. and am very well pleased with 


‘The “Fic It” has saved me the price of 
Porotax Science MostiLy many tes this 
supine on the house and fuse 
fome Workshop section of your 
‘magazine the best, but would like more 
atticies relating to repairs in and around the 
hhome, toys, ete, for T have not the time to 
mate the ship models. However, I'am only 
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cone of your readers and you have to please 
thousands, so if I'do not’get what T want I 
shall not complain —L.C.E,, Asbury, Mo. 


Going One Better 

TAX sa pleated with BSL, esecally 
th he bride “Solo Fiping’ for’ Young 

“Aviston,” by Charis A. King inthe Janeane 

sane Ban T wen alti further tha beat 


plane, and had this controlled by a small 
Eranisformer which in turn was connected t0 a 
thot "Witk this arrangement you can 
control the speed of the motor. May} 

ther air-minded readers would care to Uy 
this RM, Center, N-D. 


Some Simply Don’t Answer 
FPA bee foe me wo Jin MOR, in decry 
ing scientific progress, but I confess 1 was 
dismayed by the news that the Levathon had 
falda” regula” ship-to-ehore telephone 
ot tet passenger Neutiel aowe 
papers and rad om 
Tmunication we have bad 


for some time, and lately Gz, 
full‘ledged "brokers 
‘offices made thei ap- 
earance board ocean 
iners, And now the 
telephone furnishes the 
last fink with Iand, 
And such a fink! One 
of the chief charms of 


the ‘Leviathan's example. 
business man to go who wants to get away {rom 
the manifestations of our hectic existence? 
What do you sugest—Mount "Everest? 
LNMeB, Boston, Mass, 


Ina Nutshell 


3, JRK srty peaks age moat of 
J tnt, when he siys we're alle hi 
iamily.'L aon jst another of the Huge Farly 
ita the Reverse Scrsce JN 
Boars con paint mod 

"Pace mure‘can paint good pictures, Here's 
hoping be nay Dalat mang mire of Your 
Covers ALR, Watertown, Wis 

i think PS.AT i the best fall cent 


‘thotoughly enjoyed, the a 
chology in the December nui 
hhave more of them. —G.V.AL, Speingeld, Ml, 
orate Sciescr Most hak kept me 
tap to date on science and inventions, which 1 
sist ay hl my ioerest. T bape hat yor 
Saxarie forthe coming yea ee 
cay ob ny dart the past pear Cs 
van ML, Forest Hills, N.Y. 


And the — Inhaler? 


te ey ell 
Seana 
Saoncecee 
ceri aresee 
oe 
te cig ey 
es skis 
ai ae 
plished, the committee might concentrate on 
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COOLS while you 
shave and the cooke 
‘nest lingerst 
LISTERINE 
SHAVING CREAM 
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“That sore throat’ll be gone by morning” 


‘ORE throat is a warning t0 look out for a 

cold—or worse. 

If you have the slightest indication of trouble, 
gargle immediately with full strength Listerine. 
Keep it up. 

Millions have found that this simple act 
checks the ordinary kind of sore throat promptly. 
Keeps it from becoming serious. Moreover, they 
have proved that its systematic use is excellent 
protection against having colds and sore throat 
at all, 

When you realize that full strength Listerine 
kills even the virulent Bacillus Typhosus (ty- 


phoid) and Staphylococcus Aureus (pus) germs in num- 
bers ranging to 200,000,000 in 15 seconds, you can under- 
stand why it is so effective against cold weather complaints 


To escape a cold— 
rinse the bands with it 


= 
maven ris 
Sse 
pS 


which are caused by germs breeding: in 
the mouth. 

Though Listerine is powerful you may 
use it full strengeh, with entire safety, in 
any cavity of the body. Indeed, it is 
actually soothing and healing to tissue. 
This is commented on by the famous 

Lancet,” the leading medical publica~ 
tion of the world 

Keep a bottle of Listerine handy 
home and office and use it frequently — 
especially after exposure to cold weather 
or germ-carrying crowds in offices, rail- 


in 


way trains, strect cars or buses. It may spare you a 
trying and costly siege of illness. Lambert Phatmacal 
Company, St. Louis. Missouri. 


L J S T E R I N E THE SAFE ANTISEPTIC 


Rills 200,000,000 germs in 15 seconds 
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(elt Lath, sed a. bare for be handiome plas 
tered surfaces ofthis room, protester heey 
{fiom difiging plaster cscs and lath mark. 


Yeu protect the 
beauty of 
plastered walls 
with 


Celotex Lath 


...and make sure of pleasant 
even temperatures in every room 
all year "round 


ISE home owners already 
know the urgent need for insu- 
lationin modern homes...understand 
how Celotex shuts out the cold and 
dampness of winter as well as the heat 
from summer sun. 
Now home owners have learned 
about Celotex Lath ...the plaster base 


that not only guards your home against 
all extremes of temperature but also 
provides [lasting protection to the 
beauty of your walls and ceilings. 


Celotex Lath comes in units meas- 
uring 18 inches by 4 feet. The size of 
the units and theie overlapping joints 
prevent the streaky appearance and 
unsightly plaster cracks that so often 
occur with old-fashioned lath. 


As insulation, Celotex Lath adds 
very little to your building costs... it 
simply takes the place of ordinary lath. 
And in years to come it saves you hun- 
dreds of dollars in fuel bills by prevent- 
ing costly leakage of furnace heat. 

Your architect, dealer or builder will 
be glad to explain how Celotex Lath 
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can be Osed in building your new home 
«++ 08 in making the home you live in 
now more enjoyable the year ’round. 
Get in touch with him at your first 
‘opportunity. 

‘And write for our interesting new 
booklet, “Celoter Cane Fibre Insula- 
tion,” telling how Celotex provides 
greater comfort and lower fuel bills. 

‘The Celotex Company, 919 North 
Michigan Avenue, Chicago, Ilinois, 
In Canada: Alexander Murray & Co,, 
Led., Montreal. (Member of the Home 
Modernizing Bureau of the National 
Building Industries, Inc.) Sales disteib- 
utors throughout the world. Reliable 
dealers can supply you with Celotex 
Standard Building Board and Celotex 
Lath. 


eax CELOTEX 
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"ORE than a thousand Americans 
ire flying without motors 
Thirty-two gliding clubs, scat- 


tered from coast to coast, are in 
operation and fifty more are being formed. 
In one state, Ohio, there are nine clubs, 
all afliliated’ with’ the National, Glider 
Association. A dozen companies are 
‘turning out motorless craft for sale. The 
California factory where The Spirit of 
St Lowis, Lindbergh's famous plane, 
was built has just been taken over by a 
concern which plans to turn out soaring 
planes in mass production. In. several 
parts of the country, schools are teaching, 
the fine points of riding the air currents 
Gliding—older than. the airplane—has 
come into its own. 

Tn Germany, for instance, where glid- 
{ng had its start, 200,000 people, ranging 
from school children to middle-aged busi- 
ness men, have joined gliding clubs. In 
1928, more than 10,000 flights were made 
from’ German hillsides and 3,000 school- 
boys were instructed in handling gliders. 
‘Atan international motorless plane meet 
in the Rhoen Mountains last year, 105 
competitors spiraled and swooped’ like 
birds. In fact, so birdlike are these 
silent, wide-winged, soaring ships that 
when’ Peter Hesselbach, two years ago, 
circled over the headland and sea at Cape 
Cod, Mass., for more than four hours, a 


‘Snapped into the air by elastic cable—the Inunching of « sider at Lon Angeles, Calif 


Thousands Are Flying Gliders 


Within the year the sport of gliding 
has advanced to a point where it is 
safe, easy to learn, and useful. More 
than a thousand American men and 


following it with enthusiasm. Other 


thousands are preparing to try their 
wings. Here is the first of a series of 
all the facts about 


EDWIN W. TEALE 


dozen gulls came in from the ocean and 
fell in behind, following the strange 
machine fearlessly for a quarter of an 
hour at a time. 

‘The value of gliding as a training for 
powered flight is fully recognized. Ger- 


‘man transport lines require glider licenses 
of their pilots. In America, the Curtiss- 
Wright Flying Service, controlling forty 


fields and operating schools in all parts of 
the country, plans to build gliders and to 
instruct students in their use. Famous 
pilots, as well as beginners, are enthu- 
Siastic over the sport of motorless flight. 
Charles A. Lindbergh, Amelia Earhart, 
Frank M. Hawks, and “Eddie” Stinson 
fare among the many noted flyers who 
have recently climbed into the air on 
motorless planes. 

‘A beginner on a glider is not disturbed 
by the speed, roar, vibration, and fumes 
‘of a motor. ‘There is no throttle to resu- 
late, He can concentrate upon maintain 
ing balance, getting “the feel of the ar.” 
‘This saves’ time Inter during powered 
instruction. Reduced tuition is offered by 
some German aviation schools to expert 
lider operators. Boys, too young to 
fearn to fly, take up gliding as a link 
between models and powered planes. 
‘They get into the air cheaply and safe 
Properly conducted, gliding entails a 
minimum of sk, ‘There iso fuel tank 
and consequently no fire hazard in a 
rough landing. Instead of making con- 
tact with the ground at express-train 
speed, as in an airplane, a glider drifts to 
a landing against the wind at a few miles 
an hour. Early flights in primary gliders 
are made only ten or twelve feet from the 
ground. 

Last summer, 800 flights were made at 


9 


Cape Cod and not a student was hurt. Tn 
one week at the University of Michigan 
people safely hopped off a long hill 
and seven of the pilots were girls 
German glider has carried 5,000 


people aloft without an accident 


whe UNDERSTAND the fascin 
Of literally riding on the wings of the 
wind, consider the thrills and the unex 
pected in a single soaring adventure of 
the German pilot, Wolfram Hirth. Lifted 


from a mountain'side by an updraft, he 
foared into alow cloud bank, For minutes 
¢ flew, silent as a ghost, through envelop 
ing mist. ltude, 


Then, losing al 3 
daifted down out of the clouds above a 


land, 


‘a hundred feet in the air, and enabled him 
to glide over the hills to the valley 
heyond. For more than half an hour he 
soared about, taking advantage of every 
rising current, following a railroad that 
crept up the valley, winging his way over 
forests, villages, and rivers, At Steinach, 
the inhabitants rushed into the streets to 
stare up at the giant bird sailing over- 
head. 

‘Swinging back and forth above the 
ruined Steinach Castle, Hirth then rode 
fan updraft hundreds of feet into the air 
and sailed over the next range of hills to 
the broad Saale Valley. As he passed 
over the railway depot of the resort town 
of Kissingen, he played ‘air ghost.” 
‘Leaning over the side of the cockpit, he 
shouted: ‘Hello there!” startling ‘the 
people standing on the platform waiting 
for their train. 

‘Beyond the town, two mountains came 
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A north wind 
blowing into the comer made a trap for 
the soaring plane. It lost altitude. Again 
the tail skid almost touched the grass, 
when another unexpected gust carried 
the glider aloft and Hirth guided it above 


together at an acute angle. 


the mountain saddle. In the next valley 
the flight ended. As he was losing alti- 
tude, Hirth saw a motorist on a lonely 
road. He circled the machine and then 
drifted down to a landing in a meadow 
1a few yards from the road. The autoist 
took him to town and he notified his 
friends of his whereabouts. 

By similarly jockeying motorless ships 
to take advantage of rising air curren 
an American pilot, W. H. Bowlus, a few 
weeks ago, soared over Point ‘Loma, 
Calif., for an American duration record 
of five hours and twenty-seven minutes, 
and a German soaring ace, Hermann 
Dinort, swung back and forth above the 
sand dunes on the Baltic seacoast for 
fourteen hours and forty-four minutes, 
setting a world record. During this long 
motorless flight, Dinort weathered a 
fifty-mile gale and flew most of the time 
through darkness. 

How isit possible fora machine weighing 
several hundred pounds to hang in the 
sky from morning until night without 
using a motor? Two factors enter into an 
explanation of this seeming miracle. 
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To the first place, soaring planes are per- 
feetly streamlined. They re built of the 
lightest materia $0 that the loading per 
square foot of wing surface is low. Conse 
quently, many soaring machines have a 
sliding tange three times that of the ordi- 
hary airplane. They advance twenty {eet 
for every one they descend. This enables 
‘them to travel Jong distances from mod- 
Ste et "he second actor 
srotorens Bight fa found in ag 
rents, Whe a wind strikes these of 
range of hills, for example, it is sents 
Soward and forms a rsing current. In 
Biriscenes of uateg ois ths os 
Fras mamaltione tan aoiel emt 
faster than lescends. The pilot guides 
it from one rising eurent to othe, the 
height lost in gliding between alr colimns 
being regained in passing through them. 
For soaring, hills and preferably ridges 
facing preveling winds are reqlred 


FW, sight 22 apeurrent, will some. 
times keep a light soaring ship in 
the air. was demonstrated. recently. in 
Ohio, ‘The “Akron-Condor” soarer, with 
W. Klemperer, the famous sail plane pilot, 
formerly of Germany, at the controls, 
vas being towed from Akron to Cleve: 
land by one of the Goodyear blimps. 
Near “Wallings Comer, the towrope 
parted while the glider was 700 feet up. 
In spite of its low altitude, it sailed for 
five miles and landed in a large field. ‘The 
pilot had difficulty in landing because the 
heat currents rising from the ground 
caused the soarer to float 
nearly the entire length of 
the field at an altitude of only 
a few feet 
Between soaring and glid- 
there is a sharp. line of 


Tn soaring, the 

machine rises on upward. air 
higher than its starts 

ing point. In. gliding, it 


descends from a higher to a lower place, 
“sliding downhill” on the air a few feet 
above the ground much as a sled coasts 
‘over the snow, 

The first step in learning to soar is 
simple gliding. Primary training gliders, 
heavier and less efficiently streamlined 
than soaring ships, are used. A dozen 
‘men, running into the wind at the ends 
of a’ long rubber cable while others hold 


back the machine, launch the primary 
glider as well as the soarer. When the 
cable is stretched the men at the tail 


release the glider, which shoots into the 
air and sails to the bottom of the slope. 
‘During the glide, the machine is governed 
by a regulation stick and rudder bar 
control. Advanced pilots often go aloft 
towed by automobiles or airplanes, cut- 
ting loose when sufficient altitude has 
‘been gained. 

‘A hop of thirty seconds straight down a 
hillside earns for the pilot a third-class 
glider pilot's license and the one-star 

mia of the National Glider Asso- 
Giation, A one-minute hop with » com- 
plete right, let, or “'S” turn entitles the 
pilot to a second-class license and a 


Next month: “How to Get into 
the Gliding Game.” Another inter- 
esting article giving facts that every- 
one interested in this thrilling new 
sport will want to know. 


Manen, 1930 


double-star insignia. A soaring flight of 
five minutes above the starting point 
gives him a first-class license and the 
coveted three-star insignia. Three Amer- 
ican pilots hold first-class licenses, WH. 
Bowlus, W. Klemperer, and Lieut. R. S. 
Barnaby, U. S..N. The latter plans to 
conduct experiments in landing passen- 
ners from the dirigible Los Angeles 
at Lakehurst, N. J. by means of giiden 


HE: cost of motorless planes ranges 
from about $435 for primary training 
jers to several thousand dollars for 
felicate, record-breaking. s0 ; 
In this country the usual plan seems 
he to organize a club and buy a primary 
machine, the members sharing the ex 
pense. One member is then chosen to 
to a glider school for expert instruction 
and on his return he teaches the others 
Thus, the individual cost is kept down 
at the same time providing sale machine 
and competent instruction, without whieh 
sliding should not be attempted. Many 
students are able to ily gliders after one 
bear of Jnsrucen, (Aoi sig 
school wnned_ by 
the National Glider 
Association to make 
fasier the, training of 
“key men" in different 
sections of the coun- 
try. This school would 
move its planes, han- 
gars, and. instructors 
about fi 
r 
The use of the 
fashioned, danger- 
“hang” ‘glider, in 
ch the operator 
Aang from arm rests 
and preserves balance 
by swinging his legs ¢ 
from side to side, is not 
recommended by the 
Assocation : 
{twas upon such 
machines that the pio- 
neers of thirty and more years ago made 
their frst fights. For gliding is more than 
a sport. It gave the world the airplane. 
In the latter part of the nineteenth cen- 
tury four men—a retired German. manu- 
facturer, Otto, Lilienthal: an English 
sailor, Percy Pilcher; a California college 
professor, John J. Montgomery; and a 
French-American bridge builder, Octave 
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‘These girls are receiving instruction in piloting motoriys planes at 
the frst women's lider schoo! ertablibed seat Berlin, Germany. 


Chanute—blazed the trail with motorless 
machines to the conquest of the air by the 
Weight brothers. 

Vhen the airplane appeared, gliding 
languished. All attention was directed to 
powered flight. In 1911, Orville Wright 
took an English friend to the Kitty Hawk 
dunes and made some gliding fights for 
fun. On one he hovered for nine minutes 


‘One horsepower hauls the glider plane to the top ofa hill forthe take-off Its along way wp, 
‘but great sport to ride the sir coming down. Acene during a frcent totarieas plane conten 


‘At the moment of launching. ‘The men ln the 


and forty-nine seconds in a gale, So 
‘was the activity then in. gliding 
for ten years that record stood 
unchallenged. "Following the war, the 
restrictions put upon German aircraft by 
the Versailles Treaty turned attention in 
try toward motorless machines. 
en Mountains of central Ger- 
among the dunes of the Baltic 
ips hung in the air for 
ods, The records 
culminated in Dinort’s recent flight of 
nearly fifteen ho 
In America, gliding has taken a new 
hold in the last two years. ‘The soaring 
flights at Cape Cod, in the Alleghenies, 
and on the Pacific Coast have attracted 
fresh attention to the sport which Mont 
gomery, Chanute, and the Wrights em- 
ployed to learn the secret of flight thre 
Seles nae: Lest pet, baton flying 
meets were held at Detroit, Mich.; Cl 
land and Lima, Ohio; and Los Angeles, 
‘The first International glider air 
was delivered recently when Os 
Gliders, Inc,, of Detroit 
ight over the border t 
, and soared down to 
the airport to deliver a packet of letters, 


HE only officis® American glider 
record, ing, is the five-hour 
and-twenty-seven-minute duration flight 
of W. H. Bowlus. To be official, a record 
must be observed by three timers or 
jodges authorized by the National Glider 
Association. ‘The present unofficial rec~ 
fords are: distance fifteen and three 
quarter miles, set in the Alleghenies 
1929 by W.” Klemperer; altitude, 600 
feet, also set by W. Klemperer in 1929. 
Seven kinds of glider records are recox- 
nized by the Association. ‘They are 


duration, with return to point of depar- 
int of 


ture; duration, without return to 
departure; distance, air line; 
with return to point of departure; 
tudeabovestart- (Contin 


"Swinging the huge liner broadside to the current ike forcing a dam forty feet deep 
nd 900 fet long upstream. Against « mountain f water the tugs pit Unt strength” 


How Pygmy Tugboats 
Dock a Giant Liner 


By ROBERT E. MARTIN 


HEER cighty-foot iff, of steel 
ising straight into the air, Small 
faces peering down from 


the rim. A pygmy figure, wearing 
an aviator’s helmet as protection from 
the biting wind, standing on the bridge 
t hundred (cet above the water” Hand: 
kerchiefs, hats, an orange flag, waving 
frante greetings {rom a dosen round port: 
holes piercing the metal wall. That was 
the tug’s-eye view of the Leviathan— 
America’s greatest liner—which I ob- 
tained the other day when I rode up the 
North River from New York Bay to see 
first-hand how a liner is docked. 
Captain ‘Allan’ Tiowell of ‘the tug 
Datetes, had picked me up atthe Battery 
Tanding where the busy Statue of Liberty 
boat takes visitors from all over the world 
to see the famous mae Lady. Howell 
is square shouldered, firm jawed, has a 
humorous twinkle in his eye. Since 1903 
he ha been meeting the that 
come in from the sea—“put the liners 
‘Wile the Datelea plowed up th 
Ville the Dulzlea plowed up the 
North River—as all seamen all the 
sath tte ae he wlancr aes oh 
ervey, and barge he toon 
the dificuties in docking a liner. Big 
ships can neither start, stop, nor tum 
quickly enough to enter a slip without the 
aid of fogs 
"AS everyone knows, the Leviathan is 
‘between 900 and 1,000 feet long. Coming 
Imo port, ft weigh more than 60,000 
tons. "Yet the problem of swinging the 


liner around and moving it into its stip 
‘would be simple were it not for the com- 
plicating factors of wind, tide, and ice, 

‘One night, a few years ago, a wind 
swung the Leviathan around 
just as it approached its slip 
fea josoeel the vend sont 
the ‘ends of the two piers, 
bottling up the slip. Three 
tgs were caught inside, the 
rest outside. Those inside 
those outside pulled. 
ship wouldn't budge. 
Additional tugs were called. 
The vessel remained glued in 
place by the force of the gale. 
‘The battle lasted almost. all 
night before the liner was safe 
in its berth. Anyone who has 
struggled against a wind with 
an umbrella will appreciate the 
force necessary to push back an 
‘ocean liner whose side is like a 
gigantic billboard nearly a 
thousand feet long and eighty 
feet high. Once, when the 
same vessel was being. dry- 
docked in Boston, in spite of 
the combined efforts of sixteen 
tugs, a wind swung it out of 
control, smashing a pier. 

[UT wind is only one of the 

enemies of a successful 

docking, Captain Howell told 


me. The direction and strength 
of the tide, the amount of 
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floating ice in the water, the presence of 
other vessels in the slip~all these inilu- 
fence the maneuvers necessary to bring @ 
liner to its berth. No two dockings are the 
same. Every one is a battle of wits 
against a new combination of conditions. 
‘At Pier 86, on the Manhattan side, we 
made fast, waiting for the liner to come up 
the river under its own power. At Pier 85, 
in the slip between 85 and 86, lay the 
Deutschland, the Hamburg-American 
Line's huge “bubble st 
from the bulging lines of its “antiroll” 
construction. Between the Deutschland 
and Pier 86 was a strip of water a little 
more than 200 le. Into this strip 
100-foot beam, had 
a thread approaching a 
needle’s eye. If it drifted south, it would 
crash into the Deutschland. If it swung 
it would smash the pier. 


LONG Pier 86 were five “camels”— 

‘huge floating fenders placed at regu- 
iar intervals. ‘These heavy-beemed.rec- 
tangles keep the ship from coming in con- 
tact with the pier, while allowing gan; 
planks to reach across. A few years ago, 
liner tore away, part of its pier when 
smaller “camels” were substituted with- 
out warning to the harbor pilot who 
docked the ship. 

Two long blasts of a whistle, Two 
short blasts. ‘The Leviathan was coming, 
Heading upstream, into the ebb tide, the 
sea giant came to rest opposite the pier. 
Eight tugs swarmed around it, falling into 
predetermined positions, The Dulcellea, 
‘with three others, nosed against the hull 
near the stern on the pier side. It was like 
stopping below a huge warehouse seven 
Stores high and three city: blocks long. 
“That's Billy McLaughlin, the har- 
bor pilot,” said Captain Howell, pointing 
at the man with the aviator’s helmet. on 
the bridge far above the water, The 
Captain of the ship is always in com 
mand, but McLaughlin, as ‘local guide," 
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fit Botien tne 


‘Al of the tues 


hours it runs out, Just before the 
change, there is a period of slack 
water. ' This is the easiest time 
dock a ship. nent bulle 
tel pilots the ¢ to x 
hhigh and low tide and slack wa 
In New York Harbor, the directio 
‘of the wind is an important factor in 
determini height of the tide 
An east wind means a high tide—a 
strong west wind, a much lower one 
Scientists of the Hydrographic Office 
are helping with more and exact in. 
formation. One large fleet of tug 
boats is soon to be equipped with 
p receive the latest information 
struction: 
shrill whistle from the bridge 
We look up. McLaughlin has on 


directs the tugs. He blows a police 
whistle to signal them.” During the war 
Captain Howell himself docked the 
Leviathan many times. Once it was so 
cold the metal of his police whistle stuck 


off the skin. Afterwards, 
he used one with a celluloid mouthpiece. 

For several minutes we waited. 
nearly slack water,” Howell told me. For 
six hours the tide comes in, then for six 


am lifted inthe air. Hegin pushing 
The tines of the Dalzellea com- 
ence throbbing. ‘Two whistles, ‘The 
figure on the bridge holds up both arms 
Full power ahead. The water boils behind 
the tugs. White lines of beaten foam 
Mreata a way (Cola! o be 88) 


POPULAR SCIENCE MONTHLY 


‘Manon, 1930 


Threads That Swing 350,000 Tons 


“ITP VHE wite’s got to, come down— 
fevery strand of it.” The speaker 
was one of a group of engineers 


for the new Ambassador Bridge, 
that was to link Detroit to the border 
cities of Ontario, Canada, ‘They stood at 
fan anchorage, examining one of the hu, 
cables that supported the 1,850-foot main 
span, longest in the world. 

‘Minute cracks in the siiver-bright wire 
added their testimony to chemical and 
breaking tests. There was no argument, 
‘The wire came down, though two and a 
half million dollars in'labor and materials 
were lost. Sputtering acetylene torches 
ate away the condemned filaments. in 
teat chunks. Every thread was replaced 
with cold drawn filament of which there 
was no doubt, and the improved bridge 
was opened to, traflic last November. 
Engineers who had tried somethi 
‘on that bridge—a wire heated after it was 
drawn—had learned a lesson, and so had 
the scientific world that had watched 
the crucial experiment in cable-making. 

Ever since some 
unnamed German 
Aenius, 600 years ago, 
discovered that cold, 
metal drawn through 
a hole in a die would 
make a wire, the art 
of cable-making has 
steadily improved. 
Because of one such 
advance the  forty- 
seven-year-old Brook- 
lyn Bridge, in New 
York, today is safely 
carrying twice the 
Toad for which it was 
originally designed, 
"The first specifica- 
tions called for 
cables of iron wire to 
support the bridge. 
Before the spinning 
oof the cables began, 


How the Strongest 
Cables in the World 
Support the Load of 
Huge Bridges, Carry 
Aerial Railway Cars, 
and Serve the Many 
Needs of Engineers 


By 
FREDERICK TISDALE 


steel wire was perfected. Engineers 
seized the opportunity to improve the 
bridge, and in went steel wire. Similarly 
the new bridge across the Hudson River 
from New York to New Jersey, which 
be the greatest suspension’ bridge 
in the world, is to be stronger than its 
specifications require. Ways have been 
discovered to make its cables stronger 
even since the work began. 

Not in bridge cables alone does wire 
rope demonstrate its strength. A locomo- 
tive made in Philadelphia must be de- 
livered to a railroad running through the 


Andes. At tidewater a wire rope sling 
‘embraces the engine, while another lifts 
it and lowers ly into the hold of 
the steamer. Similar slings and steel 


ropes hoist skyward the beams for tall 
buildings 

Tn mines, workmen and materials 
descend to the depths on cables of wire, 
and other cables handle the heavy drills, 
that bore for oil. Modern logging uses 
the strands to snake the huge trunks 
through the woods to the rail line. Blocks 
of gramite rise out of quarry pts on wire 
slings hung from wire rope. Wire makes 
possible the handling of huge bulks at 
sea; the drydock Dewey was towed 
from Chesapeake Bay to the Philippines, 


y 
/ 


aioe, 


‘Responding to « hurry call, « welder and his 
‘truck speed by cableway across the Minassipp. 


13,000 miles, by a pair of steel hawsers. 
‘One of the most spectacular apy 
tions of the strength of steel rope is in 
aerial railways that carry passengers and 
materials in cars slung from ropes high 
above the ground, to afd in building dams 
and crossing ravines. When a set of locks 
was being built not long ago at Lockport, 
Tl, a welder was needed in a hurry’ 
Answering a ne call from the other 
side of the Mississippi River, he decided 
not to take the time to drive to the near- 
est bridge. He hooked his auto truck to 
the cableway that spanned the stream, 


was hoisted many feet aloft, and, stand- 
ing atop the swaying truck, made the 
journey safely on the slender metal 
strands. 


NHE length of some of these aerial rail- 
is surprising. A sky tramway 
twenty-one miles long runs from the 
mines of the Mejicana district, in Argen- 
tina, down to the town of’ Chilecito, 
carrying coal. On the return trip the cars 
transport, supplies, 
and other special cant 
cat (ors. ani 
gal, Te reach the 
two-mile elevation of 
the upper station the 
tramway at times ex- 
ceeds a grade of one 
to one, and at one 
pointitpassesthrough 
a mountain tunnel 
Colombia has a large 


tramway of even 
greater length, 
In the United 


States aerial tram- 
ways play an impor- 
tant part in the trans- 
portation scheme. 
Where railroads can- 
not run and boats 
dare 
the cable cars glide 
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smoothly along at four to six miles an 
hour. ‘The monorail cars—for they gen- 
erally hang on flanged wheels from a 
ingle ‘wire—crose mountain. gorges and 
treacherous rivers, carrying lumber, coal, 
ore, and other products. One cabileway, 
four miles long, carries apples irom the 
largest irrigated orchard in the country 
to the nearest railroad, near Weiser, 
Idaho, Barges with loads of pulpwood 
for a Hopewell, Va., paper mill anchor 
at a wharf in the middle of the shallow 
James River rather than risk gol 
Shore—and_ an aerial tramway 
the load ashore, And these are only two 
uses out of hundreds. 


IHE making of wire for cables has be 
‘come a fine art, By successive draw 
jngs steel has been reduced to wire 


magnifying glass. In the final 
filament is drawn through holes b 
‘diamonds, the only substance har enough 
to resist cutting by the metal. Wires one 
four-thousandth of an inch in diameter, 
one twelfth as thick asa human hair, have 
heen drawn, Such threads burn like wool 
over a match. Most of this fine draving 
is done as a stunt, though extremely fine 
wires are used in marking lines of delicate 
magnifying instruments, oF in ma 
springs for small watches. 

‘At the other end of the scale are the 
monster wire ropes. One of the largest, 
‘a cable three inches thick manufactured 
for an iron mine in Cuba, was so stil that 
‘it could not be delivered on 
reels. It was coiled about 
the deck of the freighter 
that carried it to its destina- 
tion, Hitched to powerful 
machinery, it draws half a 
nillon pounds of or in one 

"To the maker of steel rope 
a wire hawser is a piece of 
machinery. All rope is oiled 
when it comes from the 
factory. ‘The core is the 
heart of the rope and if 
flexibility is desired it_is 
made of oiled hemp. For 
stationary ropes such as 
uy wires a steel core 
seater strength and rigi 

‘A common form of rope- 
making machine is an up- 
right steel cylinder with 
farms branching. from_ its 
base. At the end of these 
are bobbins carrying the 
ands to make up the rope. 
‘They feed into the center 
of the column which carries 
the core. The turning of 
the steel column twists to- 
ether the strands. 

‘When enormous cables for bridges 
are made, an entirely different pro- 
cedure is followed. Twisted rope cannot 
be used here. Strands laid parallel to 
each other and “spun” together by_en- 
circling wires are employed instead. The 
reason is that a rope made of strands con- 
taining fifty wires is only about_eigh 
five percent as strong as fifty, wires laid 
parallel, When wire is crossed in twisting, 
the separate filaments rub against each 
other and thus lower the breaking poi 
of the cable 

One of the best examples of modern 
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cable making was the construction of the 
cables that will support the new Hudson 
River Bridge. These cables must be 
capable of sustaining a dead weight of 
350,000 tons, about the weight of si 
ships of the Leviatkan's size. To do this 
the four main cables—bundles of straight 
wire three sixteenths of an inch in diam- 
eter—are three feet thick each. 

Bridge wire used for the Hudson span 
comes from ingots of steel fourteen 
inches square and five feet long. After 
careful chemical analysis, selected ingots 
are reheated and rollers reduce them to 


sain eable—a bundle of straight wire~will be thre fet thick 


bes for the new Huon River idee, ach 


sections two inches squire. Clipped into 


thirty-foot billets, these in turn are work 
ced amaller. Leaving the rolls, the steel is 
a round rod similar to a curtain rod, and 
three eighths of an inch in diameter 
That is as far as the rolls can go toward 
turning steel into wire 
EXT comes the die through which 
the wire is cold-drawn, But the rods 
are not squeezed through it, Instead, 
are tempered, cleaned, and pointed 
tan end can be thrust through a 
e in the A “dog,” a powerful 
mechanical hand, seizes the small. tip 
and pulls through enough wire to be 
fastened about a drum. The drum then 
exerts enough pull to drag the steel 
through the hole, Passing through four 
holes each a little smaller than the last, 
the rod is 


size, Four thousand feet of wire are 
drawn from each billet 

This drawing of wire through a hole too 
small for it does not weaken the wire, as 
might be imagined, but actually strength- 
ens it. The fibers of metal are drawn into 
parallel position ‘which resists any 
break. Mighty testing machines in the 
wire factory check up on that, A loud 
report like that of a cannon means that 
wire has finally broken in the testing 
machine, which can exert forces of as 
much as two million pounds. One of the 
single strands of wire used in the Hudson 
cables would require the combined pull 
‘of ten strong horses to break it. 

‘The greatest spinning job the world has 
ever seen, the (Continual on pase 164) 


HORT, shy man stepped from a 
‘gangplank the other day on his 
second visit to America—Dr. 
Claude Dornier, premier German 
ircraft builder. He explained his mission 
simply. “The aviation of the future is in 
big flying boats. T think America is the 
logical place for their development.” 

‘On. his first visit, in January, 1929, 
Dornier spoke guardedly of a mammoth 
seaplane under construction at Lake Con- 
stance in Switzerland, a ship so enormous 
that probably no one save himself quite 
believed in it, By the time of his second 
arrival in this country his great air boat, 
the 2O-X, had astounded the world by 
carrying 169 persons into the air, A 
striking painting of that great craft is 
shown on our cover ti “ 
¢ success of the DO-X gives new im- 
portance to what Dornier has to say 
about big seaplanes for America. A ship 
like the DO-X can be used, he says, for 
e between New York. 
‘a. It could link the 


ica’s unique system of 
inland waterways. Passenger fares for 
such an air liner need be only half again 
‘as much as railroad fares, for travel two 
or thee times 3 at 

~- Dornier’ 


tage of Am 


statements 


AA firm to build all sizes of his airplanes in 
this country—first the smaller ones, then 
liners of ‘the DO-X  type—has " been 
formed by the General Motors Corpora- 
tion and the Fokker Aircraft Corpora: 
tion, It has bought his licenses outright, 

Here is a new figure in American aero- 
rnautics, Though he is reticent in talking 
about himself, a few minutes’ conversa 
tion reveals that he is not only an air. 
plane designer but also an airship expert 
and a metallurgist of unusual ability. Tt 
this broad experience that enabled 
him to crown his career by building an 
imlane many engineers had branded 
impossible. 


HEN the late Count Zeppelin was 

building dirigibles, in 1914, one of 
right-hand men suggested to him that 
dicgbles might not always ave a mo- 
nopoly’ of large-scale passenger carrying. 
‘The man was Claude Dornier. Dorace 
pointed out the advantages of huge flying 
boats. Count Zeppelin told him he would 
think it over. Shortly after, the Count 
founded a company to make metal flying 
boats and put Dornier at the head of it. 
‘The factory was at Friedrichshafen. Here 
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‘Dr. Claude Dornier famous German aircraft builder, who now 
"planing eiant fying boats for American transportation 


Dornier’s metallurgical experience served 
hhim well. One of his first problems was 
how to make hulls and seaplane floats of 
light duralumin alloy that would resist 
the corrosive action of salt sea water. He 
found a way to treat the metal, first with 
electricity and then with lacquer, to make 
pregoable. 

‘The first of the five types of seaplanes 
that Dornier built was a litte fifty-five 
horsepower sport flying boat named the 
Don He has preserved a 
movie of one of this midget’s first fights 
It shows a tiny plane scudding fro 
lakeside hangar, wings folded back. 


stopping the plane unfurls its wings and 
takes to the air. 
Bigger planes followed—the DO-E, a 


boat type; the Wal—meaning 
which was a 600-horsepower flying boat, 
and the Super-Wal, a thirty-passenger 
machine. 

America had its first real glimpse of the 
Dornier ships only last summer, when the 
first of a fleet of four Super-Wals for a 
Great Lakes air line, brought here from 
Germany, was assembled and flown near 
Philadelphia. But these planes had been 
doing regular transport service in nearly 
every other civilized country of the globe. 
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A New Figure in 
American Flying 


By ALDEN P. ARMAGNAC 


‘They had carried more 
than one aerial adventurer 
safely across the South 
Atlantic, “And Dornier 
planes held more than 
forty world records for 


speed, altitude, and dis- 
tance’ with varying loads. 
‘All the time Dr. Dornier 


was evolving plans for a 
super-liner that could lift 
more than a hundred pas- 
sengers. Many engineers 
called it impossible. He 
built a plant on the Swis 
side of Lake Constance, at 
Alltenthein, By the end of 
1927 he was ready to start 
‘work on his dream-ship, 

Tt was anew experi- 
ment in aircraft building, 
“As flying boats increase 
in size,” Dr. Dornier ex- 
plains,’ “they must be 
modeled on accepted 
rules of naval design. It 
is just like building a steel 
steamship.” Indeed, the 
ribs, braces, and water- 
tight bulkhead partitions 
in the DO-X, as they took 
shape, resembled those of 
a seagoing vessel more 
than an airplane. 

Just about two years 
afier work started,. the 
‘DO-X roared across the surface of Lake 
Constance under her own power. Thou- 
sands of spectators lined. the banks. 
Among them were aeronautical engineers 
from France, England, and Italy. And 
the rumor spread that Dr. Dornier’s great 
plane was a failure—it couldn't rise from 
the water. 

For three hours the mammoth plane 
taxied over the lake. Actually the chief 
pilot, Richard Wagner, was taking no 
chances. He throttled the engines down, 
then opened them to nearly full power. 
He tested every control before risking the 
lives of the twenty engineers aboard and 
the structure of the ship which had cost 
{$800,000 to build. At last Wagner moved 
the controls to lift position and opened 
the twelve engines to full power. As 
easily as if she were a bundle of thistle- 
down, the fifty-ton plane glided into the 


‘THE 125 seaplanes that Dr. Dor- 

niet has built, the DO-X is his chief 
pride, But while’his factory is turning 
out three more of them—two for Italy 
and one for Spain—he talks of bigger 
ships to come, ‘The DO-X is an “experi- 
mental type.” There is no apparent 
ek be Bs 0 the powle i os 
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Many persons are inclined to 
look askance at hypnotism as 
something shady, bordering 
on quackery and the occult. 
But the ability to induce 
trancelike conditions of the 
mind has been demonstrated 
beyond doubt. In skilled 
hands, the practice is not 
only useful but scientifically 
reputable. In this article a 
Professor of Psychology in 


Syracuse University tells— 
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The Truth about Hypnotism 


‘OST of the superstitions of the 
past stil survive in some degree 
Especially is this true in, the 

id of psychology, one of the 

youngest Ciecse A pit 
‘The majority of ‘people probably believe 
in telepathy or “mind-reading,” and yet 
this belief is lacking in experimental 
proof. Spiritism, the belief in the. pos- 
sibility of communication with spirits of 
the dead, is also lacking in scientific 
verification. 

‘Hypnotism, though often associated in 
the popular mind with telepathy, spirit- 
ism, and occultism in general, is a differ- 
ent matter entirely. Tt has been accepted 
by the scientific world for almost half a 
century as a natural process expla 
in terms of ordinary psychology 
any mystery or “hocus-pocus” inherent 

nit. 


‘The antecedents of scientific hypnotism 
are, to be sure, shrouded in supers 
Mesmerism, for example, never gained 
acceptance ‘within the bounds of modern 
science because of its implication 
of “animal magnetism” by which 
the mesmerizer was supposed to 
accomplish his results. Mesmer, 
‘who mystified with the practice a 
century and a half ago, had orig- 
{nally been a student of astrology, 
and he took over the astrological 
notion of the influence on human 
fate of mysterious planetary and 
stellar forces into his theory of the 
influence of certain persons over 
others. 

Though hypnotism involves 


T 


ment. 
sorts of inj 


By WESLEY R. WELLS 


nothing of “animal magnetism, 
athy, domination of weak wills by 
strong wills, or supernormal influences of 
any sort, the hypnotic phenomena them- 
selves are sometimes so extraordinary 
that persons witnessing them for the first 
time often find it hard to believe what 
they see. Surprising conditions and proc- 
esses may be induced in normal people. 
movements of the hypnotized 
subject may be controlled, arms or legs 
may be paralyzed, and the whole body 
rendered cataleptic. Other possible effects 
areillusions and haifucinatior 
deafness, complete anesthesia, loss of 
memory (amnesia), and increased mem: 
‘ory (hypermnesia) for long past events. 
Two years ago I had an interesting 
illustration of the use of hypnosis in re- 
covering memory for forgotten childhood 
experiences. A young man reported to 
me that he recently had learned that his 
supposed parents were only foster parents, 
his own father and mother having died 
when he was a small child. He wished to 


-¥ to their subjects.” 


HE ability to hypnotize demands no 
unusual powers,” says Professor Wells, may 
“Nearly anyone who has watched the 
process can get some results in hypnotizing 
others. There is no justification, however, 
for the use of hypnotism for entertai 
Unskilled amateurs might do all 


have hypnosis used to aid him in recalling 
his own parents. Under hypnosis he 1 
called that, after his father's death, his 
mother was forced by poverty to move to 
a slum section of the city. His foster 

ents had concealed this from him, but 
admitted the truth of it. He even 
remembered under hypnosis the funeral 
of his mother, which occurred when he 
‘was two and one half years old. 


‘TILL other possibilities are alterations 
of personality and. artifical, tempo 
rary cases of double personality, each 
personality being unaware of the other. 
In addition, so-called posthypnotic sug. 
sestions may be carried out,, These con 
sist of commands given during the hyp- 
notie state to be carve out afterwards, 
sometimes weeks or months later. They 
are typically carried out without any 
memory by the subject of the original 
command in the hypnotic state. The sug- 
gestions may be in the nature of actions 
to be performed, of hallucinations to be 
experienced, or of anesthesia, of 
Joss of memory, and, in fact, prac- 
tically any of the phenomena 
capable of being produced in the 
hypnotic state itself. ‘The subject 
y be made to go into the hyp- 
notic state at a later time imme- 
diately upon the presentation of 
some agreed-upon signal, such as 
the clapping of the hands or the 
flashing of a light. Or the subject 
‘can be rendered unsusceptible to 
hypnosis in the future. 
Within limits, there may be 


lon ofa forgetten childhood “iackent. 


produced changes of physiological pro 
esses not subject to ordinary voluntary 
control, such as alterations in the pulse 
rate, variation of the body temperature, 
changes in some of the glandular secre- 
tions, alterations of the functioning of 
the digestive system, and perhaps the 
woduction of tissue changes similar to 
listers without the application of heat 
This last group of processes, though re 
ported by some of the workers in the 
1880's and 1890's, and though verified to 
some extent in recent experimental work, 
is still open to some question among sci- 
entific investigators. 


N THAT connection, hypnosis has a 

very practical use, however, in showing 
the reality of so-called functional illnesses 
Involving severe pan. "When a person 
suffers, for example, from a. persistent 
headache for which medical diagnosis 
reveals no organic basis and which does 
not yield to ordinary medical treatment, 


sometimes think that the headache is 
“imaginary,” and that the person is not 
really il. ‘The truth is that the headache 
fn such a case is just as real and pain‘ul 
as if it were caused by a brain tumor. \ 
surprising ‘lustration occured several 
years ago when I attempted a 
repetition of the so-called blister 
experiment. ms had reported 
news} sm had report 
the case of a woman who had 
encountered a rattlesnake, who 
thought she had been bitten, and 
who soon began to. suffer pain 
with marked swelling in oneankle, 
even though the snake had not 
actually struck her. Question 
se as to the possibility of this, 
and one of my students proposed 
that an experiment be tried, of a 
somevhat analogous nature. I 
put the student into the hypnotic 
state, laid a half-dollar on one 
forearm, said it was a hot iron 
(the subject writhed with pain), 
said the iron was getting a little 
cooler so that he could endure it 
(the writhing subsided), and said 


Profemor Welle wt hie desk 
St Syracuse, University, com 
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that the heat would remain 


constant for twenty-four 
hours, during which time a 
swelling of the arm and a 
tissue change resembling a 
blister would appear. The 
hypnosis and instructed to 
keep notes on results, and to 
report to me if at any time 
the pain became too great to 
bea 

Unintentionally Ihadover- 


looked one point, which was 


ee 


Dirad thr-rreahes He 


weed de up 


weep fhe was 


this: If a hot iron at constant heat were 
actually applied to one’s arm, the pain 
would not remain constant, but would 
increase. Thad said that the heat would 
remain constant. It did so (in the sub- 
ject’s experience), and the pain increased. 
Results are indicated by quotations of 

rts of the notes which the subject 

cept. | The experiment had started at 

two o'clock, At 2:26 o'clock he wrote: 
“In bed with pain. Pain severe. Hot. 
Writhing. Consciousness almost ‘blank. 
Can do nothing but try to relieve pain, 
Hot, ssizaling. Cannot bear touching.” 
At 2:40 o'clock he wrote: “Am crying 
‘with pain. Can write no more.”” 

The subject then sent for me. .When I 
arrived, I found him almost in a state of 
collapse. I immediately terminated the 
experiment, of course. I did not produce 
any tissue changes resembling a blister, 
but T did produce a very convincing 


demonstration of the reality of experi- 
‘without ordinary organic 

ould not this teach us patience 
thy with those suffering from 
Such persons are 


‘enced 
basis 
and sym 
hysterical disorders? 
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really ll; they really suffer; and they need 
the appropriate kind of treatment. 

Various methods are employed to pro- 
duce hypnosis. Simply talking to. the 
subject is the most important. One psy 
chologist recently had recorded on a pho- 
nograph record (to be distributed only 
to psychologists and to physicians) a 
series of sentences spoken ina monoto- 
nousand commanding tone to bring about 
the hypnotic condition in those who hear 
the record. 


NOTHER 
ing, of havi 


supplemented 
that is, strokings. of the face, arms, or 


by so-called "‘passes;”” 
body.. ‘Such manipulations are intended 
to bring about a relaxed and perhaps 
drowsy state, such as one may experience 
when in the barber's chaie enjoying the 
manipulations of the barber. Relaxation 
and concentration of the attention aid in 
the success of the work. ‘The continuous 
and monotonous. repetition of simple 
words and acts is one of the principal 
factors in the technique. If the common 
form of sleeping hypnosis is being pro- 
duced. there is simply the added feature 
of talk about drowsiness and sleep, No 
special apparatus is needed. The teach- 
er's classroom attitude toward his class 
or the physician's manner of talking to 
his patients may be used to advantage by 
the hypnotizer. 


TT i sghniaue of hypnotiaing really 
is so simple that many persons at 
frst cannot understand why’ it should 
bring about such startling changes in the 
subject. The common type of sleeping 
hypnosis is induced by a method. some- 
what similar to that used by a mother in 
soothing her child to sleep by telling a 
bedtime story. Then, after the hypnotic 
condition is induced, it has similarities 
toa state of sleep. The ordinary sleeper 
usually immobile. His dreams consist 
largely of illusions and hallucinations. 
He may dream of long-forgotten events, 
and he may completely forget his dreams 
upon awakening. Sometimes he may 
walk and talk in his sleep. In 
hypnosis such conditions, and 
others are produced artiially 
—made to order. 

Another type in which sl 
is not involved is so-called wak- 
ing hypnosis. This may be com- 
pared with states of absent- 
mindedness in everyday life in 
which unusual acts are some- 
times performed, with states of 
concentrated attention in every- 

day life such that sounds 
are not heard and pain is 
not felt. or with Iapses of 
memory when even the 
names of best friends are 
forgotten. In waking hyp- 
nosis such conditions are 
brought about by the 
words and acts of the 
hypnotizer. 

‘Who can be hypnotized? 
Perhaps all people except 
young children, the feeble- 
minded, and the mentally 

(Continwed on page 
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On this and succeeding pages are presented the latest achievements 
of inventors, including important devices and processes, together 
with useful methods for making and doing the old things in a better way 


, Speeding Up the 


INVENTIONS 


‘The new stock teker. The print: 
‘ng mechaniam in exponedon the 
(Pedestal with the Fall of tape. 


HE. stock ticker is to tick 
no more, New high speed 
machines that whir instead 

are to be installed in_brokers’ offices in 

New York, Chicago, San Francisco, and 

350 other cities in the United States 

‘anada, ‘They will record by telegraph 

news of transactions on the New York 

Stock Exchange, replacing old machines 

found too slow for modern trading 

When more than sixteen million shares 
of stock changed hands in the New York 
market on the famous “Black Tuesday” 
of last October, the old-style tickers were 
four hours late. Many 
financial experts as- 
cribed that panic part- 
ly to the inadequate 
reporting service. The 
old machines could 
print, on the average, 
285 characters a min- 
ute; the new tickers 
will be able to print as 
many as 500, 

‘AS soon as 10,000 
new tickers now 
on order are all in- 
stalled, probably by 
next October, they will 
be speeded tip to, the 
new pace. The high 
speed hasbeenachieved 
partly by simplifica 
tion of the code sent 
over the wire to the 
ticker. Formerly seven- 
teen separate electrical 
impulses were required, 
on the average, toactu- 
ate the mechanical 
bbrain inside the ticker 


Cove signals to cylinder shaped re 


Stock Ticker 


‘ramumiting othe next door to the New York Stock achange. 


and make it print a letter or a figure 
Now the number is reduced to eight 
These code impulses operate a mecha 
nism much like the combination lock on a 
safe. One by one, they set “tumblers,” 
‘or metal stops. At the final impulse an 


electric motor spins a printing wheel, 
carrying letters and figures. The “‘com- 
bination” stops the wheel when the 
proper letter or figure is in position, and 
a hammer springs up and prints the char. 


acter on a tape. Through a 
second improvement, the “'com= 
bination” is reset for a second 
letter even while the first one is 
being printed. 

‘An electric motor within the 
ticker drives it from local power. 
‘The old models worked by clock- 
work, wound by electricity and 
requiting an extra wire from the 
transmitting station. 

To keep pace with the high 
speed of the tickers, an acceler 
ated stock reporting system will 
be used. In the central office 
two operators working side by 
side, instead of one, will receive 
quotations from the floor of the 
stock exchange. They will type 
the quotations on special type- 
writers that perforate tapes run 
them. An almost huma 
as a “tape transmitter” translates the 
perforations of the two tapes into the 

ew code impulses. The machine has six 
pins or “fingers” that poke through the 
perforations and make electric contact 
From there the impulses go to a ‘dis 
tributor,” through which they are passed 
‘on to the relays, one for each city, that 
flash the news out over a nation-wide 
network. Formerly human operators re- 
layed quotationsat such repeater” points, 
ut now machines will take their places, 


IGHORNS will not only give 
arning, but will tell a fog bound 
just_how far he is from 
shore, ifanew radioand 
id wave device now 

if tested at Cum 
Lighthouse, near 
Glasgow, Scotland, 
‘comes into general use. 
At the instant the 
foghorn blows at the 
lighthouse, an auto- 


matic radio transmitter 
begins vocally to count 


intervals of five sec- 
nds, the time required 
for sound to carry one 
mile. The speed of the 
radio waves is so great 
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that time required for them to reach the 
ship can be disregarded. Hence if the man 
fon the bridge of the ship, with a radio 
receiver on one ear and the other ear 
‘open to catch the foghorn, hears the horn 
at the same time as the word “two,” that 
means the ship is two miles from shore. 
‘The word “three” would signify three 
miles, and so on 


Fog Piercing Lamps for 
Railway Signals 


NUSUALLY powerful electric signal 

lamps that flash their colored beams 
for miles and are visible through fog and 
tnd weather by day o night are being 
employed to supplement the familiar 
semaphore signals along the main 
and in the yards of American railway 
‘The penetrating red and green lights are 
said {0 reduce the chance of a locomotive 
tngincer mistaking or running. past 9 
Signal. The photograph above shows one 
of the signals installed near the ground 
in the yards of the Terminal Railroad in 
St. Louis, Mo, 


Steam and Diesel Engines 
Drive Speedy Warship 


\'EN more of surprise to the engi 
Ee\ncering” world. than the “pocket 
battleship” Ersats Preussen which created 
a sensation last year is the Leipzig, a new 
‘water dragon of the German fleet capable 
‘of holding a speed of thirty-two knots oF 
thirty-six miles an hour, ig 
6,000-tonner of the cruiser type, powered 
th both oil and turbine engines able to 
work independently, and will have the 
capacity for a cruising range of 11,000 
to 12,000 miles at a speed of eighteen 
Knots, With both engines working to- 
gether at full power she will be able to 
maintain the tremendous speed of thirty- 
two knots for a longer period than any 
naval vessel afloat. 

She is said to be the first vessel to em- 
ploy both steam and Diesel engines for 
propulsion. Her hull is provided with 
large bulges, intended primarily as an 
antitorpedo device, but capable of use 
for the emergency storage of vast amounts 
of oil for fuel. 
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New Safety Glass Resists 
Fire and Bullets 


“YETAL,” a new safety glass said to 
be proof against fire, splintering, 
oF discoloring has been patented by an 
English firm and subjected to rigorous 
laboratory tests. When service revolver 
bullets were fired at the glass at distances 
of ten and twenty-five yards, it is report- 
ed, the glass was pulverized to a depth 
of only one thirty-second of an inch. 
More severe tests ensued. A powerful 
‘mercury vapor lamp was played upon the 
slass over a twenty-four-hour period and 
no discoloration resulted, a decided con: 
trast to ordinary glass, which will be dis- 
colored even by the sun's rays in tem- 
perate zones 
Resembling ordinary glass in appear 
ance, xetal can be made in any shape or 
size and in any thickness, from that of 
the best lens-making glass to the bullet 
proof variet 


Slot Machine Deals Out 
Water, Soap, and Towel 


TTERNING on its own water euppy 
ind handing out a wax paper packet 
of powdered soap and a towel, a new 
“automat,” recently displayed at an ex- 
hibition of automatic machines in Berlin, 
Germany, furnishes all the materials 


necessary for a thorough wash. All the 
customer need do to obtain service is 
place two ten-pfennig coins, the equiv- 
alent of approximately five cents in 
American money, in a slot and pull a 
handle. ‘The machine will do the test 


Rare Metal in Quantity 

ITHIUM, a metal so light that it easily 
[toate ou water, u sow to be avail 
able in tons instead of pounds, as here~ 
fofore. Through a new. quantity pro 
duction method developed by Dr. H. M. 
Partridge, New York University chemist, 
it will cost at wholesale rates only $15 4 
pound. Hitherto. chemical laboratories 
have sold it at $240 a pound. 

Lithium is the world’s lightest metal. 
1 weighs only ns fifteenth as much as 
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iron, and half as much as water. Silvery 
in color, softer than lead, and easily al- 
loyed with other metals, it blackens and 
‘burns spontaneously when exposed to the 
air. Samples of the pure metal are kept 
under oil to keep them from decomposing. 
One of its important uses is to impart 
sweet tones to great metal bells. It is, 
also used in aviation to purify helium or 
balloon gas by absorbing impurities. Its 
spongelike action increases. the lifting 
power of helium about fifteen percent. 
New uses are likely to follow the pro- 
duction of the metal in quantity, accord- 
ing to Dr, Partridge. 


Sun Baths on the Train 


ATLROAD cars are the latest things 

to be equipped with windows of 
Thealth glass” which transmit the bene- 
ficial ultra-violet rays of the sun, Travel- 
rs to the south of England, bound for 
Cornwall and neighboring sunny winter 
resorts, now have available a special ex- 
press, service equipped with the ‘sun 
bath” cars, ‘Thus passengers are assured 
of the full solar benefits of their vacation 
from the moment it begins. 


Combination Stepladder 
Will Rest on Stairs 


DESIGNED for a wide variety of uses 

bout the house and yard, a new 
combination ladder invented in California 
‘can be made to serve as a short, straight, 
ladder, an extension ladder, a stepladder, 
for one that can be adjusted to rest on 
the steps of a stairway. 

‘The new accessory is built like an ex- 
tension ladder, in two parts. The parts 
may be separated, then yt together at an 
angle to form a 'stepladder, with rungs 
(or steps if preferred) on both sides. A 
special locking device fits about the top 
and keeps the entire structure rigid. If 
the ladder is to be used on a stairway, the 
relative height of the two parts has merely 
to be accommodated to the inequalities of 
the stairs, and the locking device holds it 
firmly in that position. 
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High-Speed Photographs Make 
Whirring Wings Stand Still 


RRESTED motion" photographs at 
extremely high speeds may open a 
new world for nature study in the future 
‘Abe's wings, it has been computes, beat 
at a rate between 2,000 and 3,0) times a 
second. But Joseph A. Speed, \.R.1'S 
of London, has caught a bee in m 
with a shutter s0 quick that not ony 
were the wings shown stationary in 
the resulting photo, but even 
minute details and’ markings 
of the wings were revealed. 

Other achievements of his 
new flashlight camera include 
catching a swallow in flight 
and snapping a stoat ‘or 
ermine on its leap to a limb, 
the photo showing the ani- 
mal’s feet entirely free of any 
part of the limb, In order to 
ket these pictures the shutter 
‘of the camera clicked within 
‘one five-thousandth of (a 
second. The marvel of the 
tility to, time the. flash 
exactly with the shutter. 

‘The photos were first publicly 
shown at the recent seventy-fourth 
annual Intemational Exhibition of the 
Royal Photographic Society in London. 


Welded Steel Floors for 
Higher Skyscrapers 
STEER ators to design higher sy 

Scrapers architects are limited by an 
‘enormous dead load of flooring. To lessen 
this unnecessary burden on the building's 
supporting structure, a new type of floor 
panel construction has been invented by 
Steel engineers. ‘This revolutionary floor- 
ing. demonstrated recently before the 
American Institute of Steel Construction, 
is designed to act as a solid steel girder 
embracing the whole girth of a building, 
preventing tortional quirks and reducing 
the danger of high wind or earthquake 
action, So much lighter is the new floor- 
ing than the old, that for a seventy-five- 
story building it is calculated to save 
2,000,000 pounds of dead load on the 
foundations for each column. This, 
said, would permit an increase of twenty 
five percent in the height of the building. 
‘Thus may the dreams of 100-story build- 
ings become a reality. 

‘The new so-called “battledeck” floor- 
ing consists of plates “stitched” by a 
new automatic arc welding machine 
‘comprising a self-propelled vehicle carry- 
nga wire feeding device, a reel of welding 
sire, and are welding apparatus. 


Dustless Garage Cleaning 
Wits eee er begs covered 

dust and spotted with oll, a 
sprinkling of sawdust or sand saturated 
with kerosene assists in the cleaning. It 
prevents clouds of dust from rising during 
the sweeping and the kerosene removes 
most of the small oil spots. 
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Knockdown Desk and Seat 
for the Schoolroom 

HIT combination desk and seat, 

which can be adjusted to suit any 

child from four to ten years of age, has 

been devised by a Cali wentor, 


fornia 
who claims that the equipment weighs at 
least ten pounds less than the present 
is just as service 
nd costs half as much. 
‘The top of the desk consists of a shal- 
low box of thin wood, made with a black. 
board on the outside of the lid for small 
children and with plain top for larger 
Pupils. At the upper end of this lid rises 
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a holder for drawings or other 
al the child may have to 
Inside the box are 


for paper and writing 

The box itself may be closed 
with a catch and carried as a 
school box, to and from home, if 
desired. 


‘Seat, legs, and standard to 
hold the desk consist of five flat pieces. 
Mortises and-tenons bind the whole to- 
‘gether solidly so that it may be moved as 
easily as a standard desk, 


Tunnel Lined with Wood 


Y; JLOW pine lumber has entered the 
field of tunnel engineering with the 
fing of the new water conduit from 

the iter Rouge tothe Ford Motor Com: 
pany Plant in Detroit, Mich, From the 

tom of a seventy-foot shaft twenty 
hydraulic jacks are driving an enormous 
steel shield horizontally” through the 
earth to make a circular tunnel nineteen 
feet in diameter, As the tunnel 
behind the path of the advancing shield, 
it is lined with long yellow pineboards, 
held in position by the pressure of the 
earth. Eighty thousand feet of board are 
so installed daily 

Heretofore the material ordinarily used 
for such tunnel lining has been cast iron 
The chief advantage of the new tunnel 
matei 


Chemicals to Remove Snow 


HE problem of snow removal in large 

ities may be solved by chemistry 
after this year. Chemical methods of 
breaking up snow and ice along the gut- 
ters have been tried out this winter, par- 
ticularly in the Boroughs of Manhattan 
and Brooklyn in New York City. In the 
latter borough, following a recent storm, 
four ice-caked streets were sprinkled 
with pellets of calcium chloride, the 
melting effect of which was said to be 
noticeable within afew hours. The manu- 
facturers of the chemical claim that the 
pellets will drain snowdrifts down the 
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New Grade Crossing Signal Light 


10 REDUCE the increasing number of 

fatali from automobile-train col- 
lisions, the German government recenty 
introduced special railway signal 
lights for automobile drivers at 
grade crossings. White and red are 
the colors used, corresponding to 
the green and red lights ordinarily 
used for railroad signals 

When the track is clear, a con. 
tinuously-blinking white light in- 
forms the motorist that he may 
cross, giving a positive assuranc 
of safety. An approaching trai 
makes an electric contact that 
changes the light to a red flash 
signaling “danger.” Concentrated 
by a screen, the light is plainly vis- 
ible by day and night. 


The croming signal 
Te" brane ‘white ight 
te red. when ‘= train “approschen, 


Steam Heated Gardens 


NDERGROUND_ steam heating 

ants may be the next item on 
he list of agricultural implements. Heat 
ng the soil has been found by an Eng 
lish chemist, Dr. W. F. Bewley, Director 


of the Experimental and Research Sta: 
tion at Cheshunt, to destroy pests and 
diseases and to increase soil fertility. The 


method involves heating the soil for 
about half an hour at the temperature 
of boiling water. Heavy’ soils. require 
more heating than light, sandy soils 
Disease-producing bacteria and fungi are 
said to be destroyed without killing the 
beneficial soil bacteria, The heat also 
breaks down complex chemicals into 
simpler ones useful for the soil bacteria. 
Heating must be thorough, says Dr. 
Bewley, and is best carried out by run- 
hing current of steam through the soil. 
Baking is all right but dangerous, as over- 
baking leaves the soil dry and ruins it 


Advocates Flying Clinics 
for Frayed Nerves 


1R CLINICS” for nervous and run. 
down patients are suggested by 
. Juliot, French lawyer, With the re- 


r the nerves. Every hospital might 
maintain an airplane or two for the use 

ts patients. 

siologists have long known that 
brief visits to the tops of habitable moun- 
taing cause changes in the human bod} 
particularly in the blood. However, 
there is little quantitative data as to the 
proper “dosage” of high-altitude expo 
sure, or the exact effects it produces upon 
‘human beings 


Aside from high peaks, there are only 
1a few places in the United States where 
such tests could be made. 


‘The United 
which it now tests the effect of high alti 
tude upon motors. Another place where 
upper-level effects could be duplicated is 
the remarkable globe-shaped hospital at 
Cleveland, 0., where diabetic patients 
now can live in an atmosphere of more 
than normal pressure. Here powerful 
‘vacutum pumps could as easily maintain a 
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at night 
changes 


pressure below that of the atmosphere. 

When the exact effect of such treat- 
ment upon the human body is known, 
“flying clinics” may provide this to 
of the upper air and add the zest and 
thrill of aviation. Not only airplanes, but 
dirigibles of large passenger capacity 


Found—Easy Wa: 
‘a Cardboard 


HANDY tool for slashing open card 

rd or fiber carton with a straight 
line cut, so that the container may be 
used again, is the recent product, of a 
New York’ City manufacturer. Simple 
‘and speedy in operation, it can be used to 
‘open either small packages in the home 
or large shipping boxes in stores and other 
business houses. 

‘The tool consists of a handle 
spreading wings at one end, between 
which is inserted a blade, not unlike a 
razor blade, that is held secure by 
spring. ‘The wings of the handle are set 
at right angles to each other, so that they 
fit over the edge of the carton to be cut 
and guide the blade in a straight line. 
When a blade is to be inserted, one of the 
wing flaps is raised, revealing the spring 
The blade is inserted beneath the spring, 
the flap is shut down and locked in place 


to Open 
carton 


and the tool is realy for work. 


Ship-to-Shore Telephone 


Service Opened 

IHE. first. “ship-to-shore” telephone 

service by radio was opened on a 
recent eastbound voyage ofthe steamship 
Leviathan. Seated at his desk in the ofices 
of the American Telephone and Tele- 
graph Company on Broadway, New York 
City, Walter 8. Gifford, President, took 
up the phone and asked for "the United 
States ‘Liner Leviathan, somewhere at 
sea.” His voice was carried through 
transmitting station at Deal Bench, 
thence toa station at Forked River 
same state, and finally reached the radio- 
phone receiver of the great liner 200 miles 
but on the Atlantic. 

‘Other calls were put through from New 
York, Washington, D. C., Atlantic City, 
N.Jo, Indianapolis Ind. and several othet 
cities at the rate of seven dollars a minute 

With good weather conditions it fs 
claimed that the Leviathan should be able 
tocstablish phone contact with the shore 
ata range of 1,300 miles. Telephone 
officials say that the vessel will offer 
twenty-four-hour phone service whenever 
it is within range of American transmit- 
ting service, President ‘Gilford predicts 
that eventually every ship on the seas 
will be linked by ra to the shore 
and thence by wire to any telephone. 


Speedway Atop a Railroad 


BOVE the twenty-six-mile stretch of 

the Grand Trunk Railway running 
from Detroit to Pontiac, Mich., a four- 
way automobile toll road mounted on 
steel pillars will be built. This is said to 
be the first instance in which the air 
rights of a railway have been used for 
automobile traffic speedway purposes in 
the United States. The speedway will en- 
able the motorist to cover the twenty-six- 
mile distance easily in thirty minutes. It 
will pass over all intersecting streets and 
railroads, will be encumbered by no traffic 
lights, and will be zoned. Traffic will 
enter and leave by way of ramps built at 
important intersections. The first step 
in the construction of the roadway will 
be the electrification of the railway under- 
neath at a cost of $10,000,000. 
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Shotgun “Camera Cartridges” Check Sportsman’s Aim 


CAMERA attachment for a shotgun 
AS Eas Seman wreses 
sportsman to test his aim as well as the 
accuracy of the weapon itself. At the 
touch of the trigger the gun fires a 
“‘camera-cartridge”” as well as the usual 
charge of birdshot. ‘The camera appara- 
tus, fitted to the stock and lying under 
the’ gun barrel, contains four small car- 
tridges each capable of taking a miniature 

hoto about seven sixteenths of an inch 
in diameter. In the upper comer of the 
photo appears the arc of a circle, repre 
Senting the end of the barrel, ‘The posi- 
tion of the target in relation to this 
cloudy arc indicates the probability of 
the shot charge reaching its mark. 

‘The illustration shows how shot and 
camera shutter are synchronized. A 
atch (D) connected by wire to. the 
trigger of the gun releases the camera 
shutter (4) from a. small notch §(C) 
when the gun trigger is pulled. ‘The 
shutter, operated by a rubber spring (B), 
exposes a sensitive plate (F) through & 
ens (£), An ultra-rapid photographic 
plate must be used. 

‘To determine the 
bby means of the final negative 
‘ate calculation is needed, for when the 
‘exposure is made the shot charge still hi 
thirty yards to travel, making a differ- 
ence of about one fifteenth of a second 
And the position of the “killing circle’ 
with respect to the bind can be fared 
‘out precisely only if the speed of 
of the bird Is known, The photos, bow 
ever, are said to give a close enough 
estimate for practicable purposes. 


Cooling the Telephone 


“REFRIGERATED” telephone 
receiver, designed to take the dis- 
Comfort out of lengthy conversations in 
hot weather, has been. invented by an 
inglish engineer. Made of special ma- 
terial, it is said to contain a new kind of 
freezing mixture which becomes. per- 
ceptible only when the warmth of the ear 
is applied to the casing, 


Brush Holds Shaving Kit 


OVEL convenience for the travel- 
man is a “knockdown” shaving 
brush with removable bristles and carry- 
ing shaving cream and powder within its 
handle. In the cap that screws over the 
butt of the handle fits a litle round case 
containing powder and puff. Cream, i 
a tube within the handle, is released by 
pressing a button on the handle’s side. 
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New Electric Typewriter 
Prints Whole ses 
AN ELECTRIC typewriter desiened 

to print words and phrases in addi 
tion to single letters is the invention of 
Clyde C. Balston, of New York City, who 
claims it will write a business letter five 


to twenty-five times faster than the usual 
machine. It is designed especially for 
billing and office work. ‘More than ninety 

cent of all the words required for 


yusiness correspondence may be printed 
as words, the inventor claims, Other 
words may be typed out in the usual 
manner on a standard keyboard with 
which the machine is equipped in addi 
tion to its special keyboard. The new 
typewriter is reported to be practically 
noiseless in operation. 

To form the words, electrically-rotated 
bands of type are stopped by means of 
selectors controlled by the keys. Two 
keys are pressed down to form each word 
or phrase. One brings the selecting 
mechanism into play and the other stops 
the rotating bands of type at the right 

lace to spell the word. Thus phrases 
fick as. “by My Dest 


word containing tivo letters. 


An Ingenious Lock Nut 


NUT that can't be shaken loose, yet 
comes off easily with the turn of a 
‘wrench, has been invented by a French 
mathematician, HL. Dardelet, and is 
now manufactured in this country. It is 
used with a special bolt. The harder one 
tries to twist it, the harder it grips. Yet 
press down ever so slightly, and it twirls 
off in a filly 
‘The secret of the nut lies in the slight 
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taper given the edges of the square-cut 
threads, and a corresponding slant of the 
bolt’s shank between its threads. The 
effect is that the nut spins loosely into 
its position. ‘Then a couple of turns with 
a wrench actually force it onto a thicker 
part of the bolt; it is as if it had been 
rammed part way up a bolt too big for it, 
although not forcibly enough to damage 
the steel. It locks so firmly that no lock 
washers, cotter pins, or similar devices 
are necessary. However, a reverse turn 
with a wrench relieves the locking pres- 
sure and removes the nut readily whenever 
desired, 


Expedition Sets Sail in 
Vibrationless Yacht 


“QMOOTH sailing” is the motto of an 

expedition of scientific and business 
men which recently left the Tebo Yacht 
Basin in Brooklyn, N. Y., for the Gala- 
pagos Islands. ‘The new vibrationless 
yacht, Oline K, owned by Charles F. 
Kettering, head of the General Motors 
Research Laboratory in Detroit, is the 
ship of adventure which the expedition- 
ists are trusting to keep them from sea- 
sickness and jiggling bunks, 

To eliminate vibration the two pro- 
pellers are synchronized, or timed to- 
gether. Alternating current generators 
are built into the flywheels of the two 
Diesel engines, with controls so arranged 
that they lock the engines electrically and 
make them run at exactly the same speed, 
To prevent pitching and rolling as far 

the ship is equipped with a 
gyro stabilizer. 


Formas Sexowca Mowrax wil be gd 
to supply, whenever possible, the names 
and addresses of manufacturers of de- 
vices mentioned on these pages. 
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Firon with 
‘of Powder 
Instead of water of liquid chemicals, Germany's new 
fst type of hire engine pups through the hose lines & 
IMtemiest carbonle ‘sed powder which lw said to 
smother dames without damage to fixtures and goods 
‘The powder pumplag machine i pictured inthe oval 
sthove, At the right Bremen are teen 

Biate in as outdoor demo 


Fuel Oil Carburetor 
Joneph Grasiano, New York 
‘hoemater, han devised « car 
bretor which, he claims, per. 
‘its use of feel oil instead of 
‘casting in motor cars. Tt 
{codes special spraying and 
eating chambers for vapor 
(Ging the heavy oll. Photo 


Featherweight Office Furniture 
‘Asuminamm it the Intest material used for desi, 
Shira and other office equipment.” This chai 
‘Scighing only sir pound, can be hited with one 
Eager. "The new furniture is fireproof, in addition. 
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Takes the “Kick” Out of Rifle or Shotgun - 


NOVEL “compensator” for the 

reduction of recoil peculiar to 
hhigh powered rifles and shotguns has 
heen introduced to sportsmen by a 
Connecticut manufacturer. It is 
claimed that it_will reduce recoil 
fifty percent. Fitting on the front 
of the, gun musa, it seems to get 
around the established physical 
that action and reaction are equal, at 
least so far as the effect on the gun- 
net's shoulder is concerned. All that 
the latter should feel is a mild, 
radual push—instead of « vigorous 
“kick.” 


"The secret of the shock absorption 
lies in what happens to the gases at 
the muzzle with the compensator 


attached. Gases issue from the muzzle 
of a military rifle at a pressure of about 
5,000 pounds per square inch; from a 
shotgun at about three fourths of a ton 
to one ton per square inch. Within the 
body of the compensator the gases ex- 
pand, the bore ofthe compensator being 
irget than that of the arm, and the ex- 
pansion reduces the pressure. ‘The re- 
markable high speed photos shown here 
illustrate how the gases escape 
through side cuts or ports of the com- 
pensator, instead of following in the direc- 
tion of the bullet or shot charge. The 
velocity of the gas is such that probably 
one half of it is carried forward and com- 


Household Ice Boxes May 
Go “Dry,” Too 
HE family ice man, vanishing before 
the spread of mechanical refrigera~ 
‘tion, may come back—with a load of 
“dry ice”’ on his shoulder, 

‘But his calls will be less frequent, ac- 
cording to Walter S. Johnson, one of the 
pioneers in developing the new refriger- 
‘ant, who made the prophecy before the 
American. cae of Refrigerating me me 
‘neers recently. A sixty-pound 
new substance, costing about seventy-five 
cents, will keep a household ice box at 
thirty to forty ‘degrees Fahrenheit for a 
Works peste vlike in 

uct, snowlike in appearance, 
is much colder than ice—about a hundred 
below zero. Recently it has been 
used extensively for shipping ice cream 
and frozen fish and meat products, and, 
‘because of its compactness, itis preferred 
for the ice boxes of passenger 
that serve meals in the air. 


Burnt Toast Packed with 
Invisible Diamonds? 

HE. possibility of making diamonds 
"Tiree burnt tons to enggeied by Dr, 
S. Paramasivan, a brilliant physicist of 
Calcutta, India. Diamonds are carbon 
‘atoms packed extremely tight. The only. 
difference between diamond carbon and 
lead pencil carbon is that the atoms in the 
latter are packed very loosely, like the 
crumbs of a sponge cake. Various kinds 
of carbon have different magnetic prop- 
erties. Dr. Paramasivan is an expert on 
these properties. To his surprise he finds 


pressed by the slope of the forward end of, 
the torpedo-shaped compensator. The re- 
sulting compression is accompanied by 
forward reaction of the compensator body. 
This forward motion, of pull, tugging 
against the urge of the gun to’ kick the 
man's shoulder, reduces the recoil. 


that many kinds of carbon, such as that 
of burnt sugar or a smoky flame, act 
magnetically like that of diamond carbon 
instead of like that of the graphite carbon 
of lead pencils, 
Apparently the carbon of burnt toast 
4s made up of myriad tiny, diamonds tog 
‘seen by a microscope, and 
might be tuned io gems if oeheme 
were clever enough to put them together 
in the right way. But try and do it! 


Automatic Device Records 
Rhythm of Heart 


TPH back work of laboratory workers 

hhysiology may be con- 
Teenie by the use of a time- 
saving invention recently perfected by a 
banker-scientist of Tuxedo Park, N. ¥., 
A. L. Loomis, and described at a meeting 
‘of the National Academy of Sciences. It 
is a mechanism to record automatically 
natural rhythms of any kind, such as the 
heartbeat, the nerve impulse, or the flash- 
ing of a lamp. 

"The living body is a network of such 
thythms. Prof. E. N. Harvey, of Prince- 
ton University, made extensive studies of 

hese rhythms with the aid of the new de- 

vice by isolating a turtle’s heart ina 
special liquid medium and recording the 
variations in its beat over a period of 
many hours. (A turtle’s heart will beat 
indehnitely after removal from the body, 
sometimes as long as thirty-six hours.) 

‘But here is the point of the invention. 


Formerly, if Professor Harvey had wished 
to make observations on the heart action 
he would have had to stay in the labora- 
tory and take all the notes himself. Now 
the Loomis anperates can take all the 
hotes for him. Te is geared in uch a way 
that ten successive beats are recorded by 
@ pen-drawn line indicating the time ot 
the action. At the finish of ten beats the 
pen goes back to the zero line and starts 
recording again, The instrument can pro- 
Jong this process for any length of time, 
wie oe jay ieee png adjourn 
to lunch, a game of tennis, oF anything 
the that pleases him. 

‘Studying the fluctuations of bodily 
shyt fives valuable date to phy vsiok- 
ogi ‘The effects of drugs on the heart 
ction isan instance of the problems (hat 
may yield their answers by such methods 
as Loomis’ mechanism makes possible. 


Alcohol from Watermelons 
QU THE Dante of the Voles River by 
the town of Stalingrad, Russia, a 
new factory has been established for the 
manufacture of syrup from the pink pulp 
of watermelons. This new product, known 
as “Nardek,”” will have its uses split in 
half; the better grades of the syrup will be 
used in cooking or confectionery, and the 
poorer grades utilized in the manufacture 
of alcohol, 
Looks as though “vodka,” the 
sian whisky, would be made from ws 
melons instead of from corn after this, 
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From Wood Pulp to Bayon Silk 


ATER MERCERIZING, —_powezIUL GRINDERS _ 
Aaa ake rot ro 


Rawouine'in wasmine. | 


aan in aue t 


PreON rove pun to artical sila pictorial story of pro- of spruce wood or from cotton linters—the coarse, lel-over 
agressive steps in the so-called viscose process of manufactur- cotton fibers formerly discarded as waste. Ground into crumbs 


Porctan Seneeen Mowry by 0. Seiad 


i Eighty-five percent of the world’s rayon now is and treated first with carbon bisulphide and then with caustic 
made by this method, which was perfected in 1900 by two soda; the celluloses converted into a viscous or sticky solution 
British chemists. ‘The raw material from which are spun the which, when it solidifies, can be drawn into slender filaments 
fine sity theaeks noes Guimctod either ten the puap bp altplenenct. Tae Aamo the are pen eso thread 
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The Veteran Commander of Navy Dirigibles Tells 
of His Experiences in Piloting the Los Angeles 


was be 
led down to the ground 
its second landing attempt. ‘The men on 
the ropes and those holding the handrails 
‘on the outside of the cabins were walking. 
the ship across the field to the hangar. 
Down the field a cloud of snow arose—a 
squall wasapproaching. Ithit. The great 
ship swayed in the gust. Dragging the 
ground crew with her, she was swept 
toward the trees that border the field. 
“Let go all lines!” Overboard went 
water ballast. The ship leaped into the 
air. Five or six of the ground crew had 
not been quick enough to let go. Then 
they were afraid to jump. ‘They were 
Carried up, clinging like fics to the out- 
ide of the cabin, their legs dangling in 
id-air, Five hundred feet from the 
earth, they were pulled in through the 


New Jersey du 
hunter. Torn fins have been patched 
high in the air, and our ships have flown 
through lightning storms. : 
The high spots of a fight for an airship 
captain. are its and its finish 
Launching an airship requires extreme 
care. The crew—say eight officers and 
thirty enlisted men—are at their stations 
the ship, while the ground crew walks 
it out of the hangar. ‘The captain walks 
‘out beside the mooring officer, who, from 
the ground, will direct the’ maneuver 
‘The most critical part is getting the ship 
past the hangar door. At that moment 
sideward gust on the huge bag might 
sweep it with thousands of pounds’ force 
out of the ground crew's hands and 


cabin'windows. Cruising about 
until the squall had passed, 
haps an hour later, the ship 
Finded safely and was docked 
the hangar. 
That night provided the 
losest shaves the Los Angeles 
ever had. Only an hour or so 
before, in an attempt to tie to 
the mooring mast, rough winds 
had jerked the ship about so 
violently that a nine-sixteenth- 
inch mooring cable snapped 
just in time 
work ofthe ship from da 
Operating airships has pro- 
vided ma iti 


i 


]QUADRON 
United 
at Lakehurst, 

Rosendahl 

ity on dirigible nav y 

of last year he captained the Los An- 

geles, and pres ly 
mand of the ill-fated Shenandoah. Here 


he recalls some of his exciting experi- 


By Lieut. Commander 


CHARLES E. ROSENDAIL 


Chief Rogiocer's atlatant at hie post at the 
cogine telegraph contre cf the Low Angelen 


against the wall. ‘The take-off is purpose- 


ly delayed until such danger is minimized, 
and when the ship is safely on the field 
the captain steps into the control cabin, 

A green flag, or at night a green line 
tern, in the hands of an orderly makes it 
‘easy’ to sce where the mooring officer is. 
“Give us a weigh-off!” is called out to 
him. The buoyancy of the ship has al- 
ready been adjusted roughly in the han- 
gar, and this is the final weighing before 
wwe ascend, 

“Stand by to weigh off!” commands 
the mooring officer. The order passes 
from mouth to mouth down the length 
of the 656-foot ship. The ground crew 
sets the control car and the after gondola 
down on the ground, holding them by the 
handrails along the sides. At a distance 
from the ship are the men on the handling 


Hlands off!" They allow the ship to 
rise to arm’s height, then at “Hold!” 
they bring it back, estimating the buoy 

1 tends 0 it, by the weight of 

The 


‘That means that each end can lift that 
many pounds; in this case the total buoy- 
ancy of the ship is 700 pounds, a good 


figure. But it is comparatively 
too heavy forward for the nose 
to rise first, as it should. A man 
aboard the'ship is sent from the 
forward end aft. The trim is 
now satisfactory, 


“QTAND by for ‘Up ship!’” 

Ropes are cast off. In the 
control cabin the Engineer Off- 
cer pulls over the indicator of 
the engine telegraph to “Two 
engines ahead, half speed.” A 
gong clangs in the motor gon- 
dolas.  Compressed-air starters 
spin the motors. ‘They fire. A 
stream of airshoots back past the 
clevators or “flippers” that the 
elevator man is ready to raise, 


to force up the nose of the ship 
as soon ai 
ground. 


it is clear of the 


he ground crew 
literally throws the ship high in 
the air. We go up nose first 
“AIL engines ahead, cruising!” 
signal the engine ' telegraphs 
We're off! 

Almost every week, on the 
average, the Los Angeles takes 
the air on training flights, eruis- 
ing within a $00-mile radius of the Lake- 
hurst Naval Air Station. Longer trips 
remade for special purposes, such as the 
recent flight to participate in the air meet 
at Cleveland, Ohio. Since we demon- 
strated hooking on an airplane in 
at that meet, by the way, we have re- 
peated the stunt successfully nearly every 
time the ship goes out, and itis getting to 
bea routine matter. 

Our longest fight was the trip to Pan- 
ama and back, more than 2,000 mi 
ach way. We have landed the ship, 
sea, at the mast of the tender Patok: 
on the deck of the airplane carrier Sava 
loga.. Two years ago we searched the 
North Atlantic for 
signs of the missing 
Grayson transatlantic 
plane, We spent all of 
one summer calibrat- 
ing radio beacon st 
tions along the Atlan- 
tic coast from Boston 
down past Hattera 
operating part of the 
time from the tender 
Patoks as x base, Other 
jobs have been numer- 
ous, and in all the Los 
Angeles has flown well 
‘over 100,000 mil 

‘Once in the air, the 
ship ascends under 
power by pointing the 
nose upward, but can 
climb also by dropping 


Lieut, Commander Chartes 
tor wheel of the Low Ar 
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water ballast. She comes down either by 
flying down or by valving off helium gas. 
‘Toggles in rows, small handles shaped like 
telephone receivers, line the side of the 
control cabin and govern the release of 
ballast and of gas. By pulling one of the 
handles and counting seconds, we est 
mate just how many pounds’ of water 
have been dropped from one of the bal- 
last bags, or by how many pounds the 
lifting force of one of the gas cells has 
been decreases. 

A steersman at the elevator wheel, on 
the left of the control ‘guides the 
ship up or down; another at the forward 
end steers it to port or starboard. On 


es, which he commanded for Ure Year™: 


a 


‘The Navy divigibte Los Angeles, “areal thip fn every 
(Fase ofthe word.” She bas flown sore hc 100,000 
(Giles The longest voyage was to Panama and return, 


board an airship, we use nautical 
language, for we regard the Los 
Angeles as a real ship in every 
Sense of the word. A day's run 
is even spoken of as the number 
of “miles steamed,” ignoring 
the fact that the ship runs on 
gasoline, 

‘A great airship has a sort of 
personality all its own, An ex- 
erienced dirigible commander 
could identify the Los Angeles, 
the Graf Zeppelin, or the Shen= 
andoah partly by the way’ each 
answers its controls. The shape 
of the airship makes consid 
able difference, as do the size 
and location of the fins. ‘The 
Los Angeles responds quickly to 
outside air disturbances and also 
to her own controls, partly b 
cause her streamlined body’ is 


thick in. proportion to her 
length—giving her what we call 
a “low fineness ratio.” 
Moreover, the comparatively 
shorter and fatter type of 
construction, followed also. in 


weeyeas. designs for’ future dirigibles, 
makes an inherently. stronger 
ship than the Shenandoah, which ha 
Jong, slim hull. That slenderness, T 
think, was the main reason why. the 
Shenandoah, bound for the midwest four 
‘years ago, was wrecked when it ran into a 
line squall near Ava, Ohio. Caught b 
tween sharp and conflicting vertical air 
currents—the most dangerous thing that 
can happen to any aircraft in the 
her structure broke from unusual aero- 
dynamic forces too great for it, Several 
of us, just above the control cabin when 
the crash came, heard a metallic noise of 
wrenching girders—and, in the gloom of 
daybreak, saw the after portion of the 
ship free itself and fall, Below, through 
the gap in the struc- 
ture where the forward 
car had torn away, we 
saw the ground i 
appearing rapidly. 
Shouts. disclosed. that 


there were eight men 
in the rising section. 
With each man det 


we free-ballooned out 
section of the ship for 
more than an hour and 
then descended safely. 
‘Many of the men in the 
other part of the ship, 
we found, had escaped 
when it crashed. Of 
the forty-three men 
originally aboard, 
(Continued on pare 158) 
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i States 


The Men Who Will 
Award Our 
$10,000 Prize 


WENTY-TWO of America’s foremost 
‘scientists and inventors have consented to 
serve as members of the Committee of 
Award which will administer Porvtax 

Screxce Moxrit.y’s annual award of $10,000 for 

the year's outstanding achievement in science, 

the ‘creation of which was announced in the 

February issue. It will be the task of these men 

to review the year's activities in American scence 

invention and to select the accomplishment 
stich, a (ink lodgement, posers ie genta 
potentialities as a contribution to the welfare of 
mankind. The names of many of the Committee 
are household words in the United States and 
abroad; others are better known to the world of 
science than to the general public; all of them are 

‘undisputed leaders in their respective fields. In 

the following series of brief sketches, Porvtax 

Sctexce MoxTm.y introduces the distinguished 

riembers of the Comittee to its readers 


Aupor is secretary of the 
tution, at Washington, D. C., 
and director of its Astrophysical Observatory 
and stations in Chile, California, and South 
‘Africa. In these, observatories exact measure- 
‘ments of the sun’s radiation are being made to 
discover the possible relation between sun spots 
and the weather, and to determine whether there 
are recurring cycles of weather. - Eventually, 
experts believe, these observations and others 
which Dr. Abbot and his staff conducted in, the 
last year at Mt. Wilson Observatory in California 
may’ lead to the practicability of forecasting the 
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DR. HARVEY WN. DAVIS 
‘President, Stevens taaieute 
of Technology 


President, Un 
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weather a year or more in advance. Dr. Abbot is 
also responsible for brilliant work in establishing. 
how much of the sun’s heat and light are absorbed 
by the atmosphere before they reach the earth's 
surface and in measuring the energy of stars 


Dx. Sauvet Atauarvs Brows, distinguished asa. 
physician and surgeon, has been dean of the New 
York University and Bellevue Hospital Medial 
College for fifteen years, after serving as a mem- 
ber of the faculty of the institution since 1896, 
His particular interest has been in connection 
with the diseases of heart and lungs. He also| 
serves as attending and consulting physician in a| 
‘number of large hospitals. From 1900 until 1910, 
he was assistant mm in the Twelfth Ri 
ment, New York National Guard, and hold 
rank of Lieutenant Colonel in the United States 
Army Reserve. He is past president of the New! 
York Academy of Medicine, a member of the| 
American Medical Association, the Medical| 
Society of the State of New York, and the New| 
York County Medical Society, 


IAMALL BURGESS has been director! 
ied States Bureau of Standards, at 
Washington, D. C., since 1923. Before that he| 


Burgess has done outstanding work 
systems of measurement of very 1 


ibeen ‘concerned among other things with the 
development of lightweight alloys for aircraft 
construction and methods of testing their strength| 
and other properties. Heis the author of standard| 
works and textbooks on the subjects of the con- 
stant of gravitation and experimental phy'sies, and| 
‘co-author of a book on the meastirement of high 
temperatures. He is the treasurer of the National 
Academy of Sciences and a member of the foreign| 
service and engineering committees, National 
Research Council 


De. Wirttas Wattace Carnes. is head of the} 
Lick Observatory, Mt. Hamilton, Calif., and| 
president of the University of California, He has 
done invaluable work in investigating the orbits 
‘of comets, their spectra, stars, and nebulae, the 
motions of stars, and solar eclipses. He has been 
Silliman lecturer at Yale, William Ellery Hale 
lecturer of the National Academy of Sciences, and 
Halley lecturer at Oxford University, England, 
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DR. ARTHUR 1. DAY 
Director, Geoptyseal Laboratory, 


DR. E. E. FREE 
Consulting Ensineee 


In recognition of his services to astronomy, an 
‘unusual number of awards, distinctions, ‘and 
foreign orders have been bestoved upon’ him. 
Among Dr. Campbell's books are The Elements of 
Practical Astronomy, The Return of Halley's 
Comet, and Stellar Motions. He is a member of the 
National Academy of Sciences 


Dr. Hanvey Naruaxrer, Davis, president of 
Stevens Institute of Technology,’ at Hoboken, 
1 recognized expert on such varied sub- 
jects as turbine engineering, aeronautical struc- 
‘tural design, mining engineering, and the prepai 
tion of commercial gases. Dr. Davis has seryed 
the United States Government as an aeronautical 
mechanical engineer in the Air Service and as 
consulting engineer of the Bureau of Mines. He 
hhas also been connected, as engineer and consult- 
ing engineer, with the General Electric Company 
and other concerns. He is a graduate and former 
member of the faculty of Harvard University. 
Dr. Davis is co-author of one of the most widely 
‘used textbooks of practical physics. 


Da. Antiur Lovis Day has been director of the 
Geophysical Laboratory of the Carnegie Institu- 
tion, at, Washington, D. C., for twenty-three 
years. An authority’on such widely divergent 
‘subjects as the chemical and physical problems of 
Yoleanoes and the production of optical glass, he 
also is known for his research work in the field of 
physical phenomena at very high and very low 
temperatures, the exact measurement of high 
temperatures, and thermal studies of rock-form 
ing minerals, Dr. Day was formerly physical geol- 
gist with the United States Geological Survey, a 
member of the scientific staff of the physio- 
technical government laboratories, in Charlot- 
tenburg, Germany, and instructor in physics at 
Yale University. ‘He is past president of the 
Washington Academy of Sciences, former home 
secretary of the National Academy of Sciences, a 
Fellow of the American Academy of Arts and 
Sciences, and a member of several other societies. 


Dr. Eowaro Exway Free, widely known as a 
writer on scientific subjects, also practices as a 
consulting engineer and is special lecturer in 
charge of courses in general science at New York 
University. During the World War, he served 
as an officer in the Ordnance Department and 

He has been the 
nd now serves sev- 
adviser. Dr. Free 
holds the degree of Doctor of Philosophy from 
Johns Hopkins University and was research 
associate of Carnegie Institution and Massa- 
chusetts Institute of Technology. He is past 
president of the New York Electrical Society 
and a member of a number of other engineering 
and learned societies. 


Dr. Feaxk Batpwix Jewerr, vice president 
‘of the American Telephone and Telegraph Co. 
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Vice Present. American 
‘Tephone ani Telegraph Co, 


DR VERNON KELLOGG 


and president of the Bell Telephone Labo 
tories in New York City, has contributed 
large measure to the tremendous advance in 
telephone communication during the last twenty 
five years through a succession of inventions 
and applications of science to electrical com- 
munication produced and developed by the 
laboratories under his direction and often with 
his personal participation, Recipient of the 
degree of Doctor of Philosophy from Chicago 
University, Dr. Jewett also holds the honorar 
degree of Doctor of Science from five great uni- 
versities and that of Doctor of Engineering from a 
fisth: He is past. president of the American 
Institute of Electrical Engineering, which be- 
stowed its Edison Medal upon him for his con- 
tributions to electrical science. The United 
States Government has honored him with the 
istinguished Service Medal, and the Mikado 
of Japan with the Order of the Rising Sun. 


Dk. Vexsox Lyatax Kxttocc, one of America's 
foremost zoologists and entomologists, permanent 
secretary of the National Research Council, 
Washington, D. C., and chairman of its Division 
of Educational Relations, is equally noted as a 
philanthropist, humanitarian, educator, and 
author. During the World War, Dr. Kellogg was 
assistant to President Hoover, then United States 
Food Administrator, and later was director in 
Brussels of the American Commission for Relief in 
Belgium. He also served with the American 
Relief Administration in Poland, Russia, and other 
European countries. Dr. Kellogg has published 
nearly a score of works and textbooks on. bi 
logical, zoological, and entomological subjects, 
and is ‘also the author of books‘of a more general 
nature, among them a biography of Herbert 
Hoover, studies of the effects of war upon the 
buman race, and other works 


(Cuantes Fraxxiix Kerrenixc. The inventor of 
the self-starter, the Delco ignition and lighting sys- 
tems, and Ethyl gas, Mr. Kettering, president 
and general director, Research Laboratories, Gene- 
ral Motors Corporation is (Continued on pope 141) 
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The First 


Please 


Tire—Invented to 


By H. C. DAVIS 


Pneumatic 


a Boy 


United States last year in the manu- 

facture of tires were made into a 

single tire of average automobile 
tread, it would have a diameter of more 
than forty miles. Lying on the ground, it 
would encircle 1,400 square miles of ter- 
ritory, far more than is contained in the 
state Of Rhode Island. Upright, it would 
tower above the clouds, approximately 
cight times as high as Mount Everest, the 
world’s tallest peak, 

Yet, forty-two years ago, there was 
but one pair of pneumatic tires in exist- 
ence, ‘They were on the rear wheels of a 
tricycle which a small boy, Jobnnie Di 
lop, rode through the outskirts of Dublin, 
Ireland, one moonlight night in Febru: 
ary, 1888, for an initial test. His father, 
an ‘inventive veterinary surgeon, had 
fitted a pair of bulging, air-lled tubes to 
the wheels in place of the hard rubber 
strips common in those days, to give 
fohnnie a faster machine to beat bigrer 

yy who had defeated him in after-school 

cle races in the People’s Park. It 
ten o'clock at night when the work 
‘on the new wheel was finished. Unable to 
wait until morning, young Johnnie Dunlop 
set out for a speed trial. About eleven 
‘o'clock, an eclipse of the moon occurred 
and he rode home in the dark. 

In this manner, the 
first pneumatic tires in 


T ALL the rubber consumed in the 


history received their road test. 
In the four decades that have followed, 
approximately 750,000,000 have been 
made to cushion the bumps of road travel 
in all parts of the world. In 1929 nearly 
eighty-five percent of the rubber con. 
sumed in the United States went into the 
making of tires. So vital has rubber be- 
come to present-day civilization that 
‘Thomas A. Edison, at the age of eighty- 
two, is concentrating upon the problem 
of obtaining a new source of supply from 
goldenrod and other native weeds. In 
tropical countries, seven million acres are 
devoted to rubber trees in an effort to 


supply the demand 


which the pneumatic 
tire has largely created. 
Although the 


place of the pneumatic 
tire was Ireland, its in- 
ventor was not Irish. 
John Boyd Dunlop was 
born in a tiny village in 
Ayrshire, Scotland. At 
nineteen, he graduated 
ith a degree of veter- 
inary surgeon from Edin- 
burgh. A few years 
later, he em 
grated" with his 
diploma to Dublin 
and built up an 


Marcu, 1930 


extensive practice, concocting new medi 
ines and devising original surgical equip- 
ment to relieve animal suffering. Alway 

of an inventive turn of mind, he spent his 
leisure for nearly twenty years puzzling 
over methods of reducing the jolts and 
vibrations of road travel, "As he bumped 
along in his buggy, making country calls, 
he planned various forms of spring wheels. 
Discouraging failures resulted. With 
characteristic determination, he stuck to 
his hobby. While using, sheet rubber in 
his surgical work, the idea of air-filled 
tubes occurred to'him. ‘The legend that 
he used a garden hose for a tire seems to 
be without foundation, 


ASA fist experiment, Dunlop rade a 
disk of wood. It was sixteen inches 
in diameter, the same size as the front 
wheel of the tricycle which his. son, 
Johnnie, rode, To the rim he attached & 
Tubber tube by means of a canvas cover 
was tacked to the wood. Taking 
the disk with its air-filled tire, and the 
tricycle wheel with its hard rubber one, 
into the yard, Dunlop asked an assistant 
which would roll farther. “The one with 
the hard tire, of course,” was the answer. 
To the assistant’s surprise, the disk with 
the big, air-illed tire rolled twice as far 
fe, and bounded back several 


feet. 

‘When Johnnie saw this result he imme- 
diately wanted new and faster tires for 
his tricycle. Working evenings, after the 
day's round of treating sick cows and ail- 
ing horses, his father made two wheels 
forming the rims of American elm an 
fastening the “D''-shaped tires to them 
by cementing the last of the layers of rub- 
ber and canvas around the rims. The 
“nonreturn” valve of the tire was formed 
by a strip of rubber, placed over the lower 
‘end of the supply tube and glued at both 
fends. When air was pumped in, it forced 
the middle of the rubber strip inward, 
allowing the air to enter. When pumping 
stopped, the air inside forced the rubber 
strip back over the opening, closing it. 

The tires were inflated with a football 
pump and Johnnie set out upon his fa 
mous moonlight ride. ‘The next day, his 
tricycle set a pace that left his rivals far 
behind. 

‘Speed was an important item then. 
‘Tricycle and bicycle racing was in vogue. 
The first motor car had been built only 
four years before. (Continued ow pose 166 
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PROGRESS 


Decetopments in engineering 
‘on these pages.” Here are incl 


the interesting features previou: 


AND DISCOVERY 


tion, and discovery. and neves of the world's progress in science are recorded, 


“Back of the Month's News.” 


Panning for Gold—The Old 
and New Ways 
Reais of the days of 49 may 

still be found today in the dogged 
tors who still haunt the streams of 
Rorthern Califomia panning for. gold 
‘They always hope that they will find the 
er ode. “‘The modem, methods of 
prospecting are electrical. Apparatus is 
tned: which can detect an ‘underground 
vein without the need for digging an 
‘ounce of earth (P.S.M., Feb. '29, p. 26). 
Gold dredges, some of them 200 feet long, 
and with huge arms spreading 400 fet, 
pan the precious metal in bulk. 

In northern California the largest gold 
dredges in the world are operated, Dur- 
ing twenty years of excavation more ma- 
terial has been turned over there than in 
the construction of the Panama Canal 
whe dredges plow through virgin soil 
down to solid rock, They can dig eighty- 
‘two fect below the water line. The stream 
bed is dredged up, passes through filters, 
and the gravel cleaned of the gold is 
thrown by the giant conveyor arm to the 
shore. Rock-crushing plants are installed 
in the wake of the dredges. 


Forestry Weather Bureau 
Travels by Truck 


EATHER forecasts from almost 

inaccessible regions will now be 
practical, itis suid, by the use of a new 
traveling weather bureau recently sent to 
the Sierra Madre Mountains for the 
United States Forestry Service, The 
equipment, housed in a motor truck, con- 
sists of an’ elaborate radio recelving and 
transmitting equipment plus all the usual 
instruments necessary to measure wind 


‘A California deputy fire warden tuning the 
{adic set of the new traveling weather burexs- 


velocity, humidity, and barometric pres- 
sure. It will meet’ the need of obtaining 
accurate information of weather condi- 
tions at points threatened by forest fires. 


Huge X-Ray Tubes Produce 
Man-Made Radium Rays 


a tank of oil and operated 
at the electric pressure of 1,600,000 volts 
produced man-made rays like those of ra~ 
dium in a recent demonstration at Wash- 
ington, D.C. ‘The experiment, performed 
by the Camegie Institution, was a step 
forward in attempts of physicists to break 
down the atom itself. If this can be done, 
it may be possible to “transmute” one 
dlement into another, 

For this purpose the Carnegie Institu- 
jon built a huge electric machine, con- 
sisting of a giant spark coll in an oil tank 
capable of generating electricity at 5,000,- 
000 volts (P. S. M., Jan. 29, p. 23). 
Vacuum tubes capable of applying this 
tremendous voltage, however, remained 
to be constructed. The new arrangement 
of X-ray tubes promises @ possible way 


of doing it, Immersing the tubes in oil 
and shielding one from another permits 


higher voltages. The rays feed from 
tube to the next, an arrangement de 
veloped originally by Dr. W. D. Coolidge 
of the General Electric Company for 
hooking up cathode ray tubes. 
Dynamite Blast Travels 


ur Miles a Second 
{7HEN a stick of dynamite goes of 
the wave of explosion travels along 
the cartridge at four miles per second, one 
of the fastest chemical “reaction” speeds 
known. Experts at, the laboratories of 
the United States Bureau of Mines at 
Bruceton, Pa., have been measuring this 
speed by'a clever mechanism called th 
mettegang (German for “‘go-betwee 
recorder. “This measures the time ela 
two wires thr 
stick by recording 
it on a rapidly whirling smoked drum. 


Excess Humidity Reduces 
Auto Engine Power 
POPULAR impression among mo- 
A torists has been that automobile e1 
gines run better in muggy weather. That 
the opposite is true ik now revealed by 
recent tests on six-cylinder engines, an- 
nounced Daniel P. Brooks of the Tureau 
of Standards of the United States De- 
partment of Commerce have 
Shown that loss of power is directly pro- 
portional to the excess of moisture in the 
ir. But strangely enough, this docs not 
Decessarily. mean less power when it is 
raining, as it is quite possible to have less 
moisture in the air on a cool rainy day 
than on a hot, muggy one. 
The loss of power is proportional to 
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the “absolute” humidity, which means the 

juantity of water vapor in the air at the 
time of observation. ft f usual, however, 
to find that the loss of power on a. muggy 
day is not especially noticeable, since ex- 
cessive moisture may be counterbalanced 
by the effect of air temperature. Another 
factor which governs power is the atmos- 
pheric pressure which fo balances one 
‘another that no variation in engine power 
is observable. 


Tomatoes, Potatoes Grow 
on the Same Plant 


to" plan, te fet 
Suche Bier 


HE “‘tomapotsto,” a new plant de- 

manding a new name, which produces 
potatoes at its roots below the ground 
and tomatoes on its stalk above the earth, 
has been developed after twenty years of 
experiment by Oscar Soderholm, fore- 
man of a florist’s greenhouses at Worces- 
ter, Mass. The plant is no freak, but is 
the demonstration of Soderhalm’s theory 
that, as the roots of the potato plant are 
stronger than those of the tomato, the 
combination should produce better to- 
matoes. His results have proved the 
soundness of the theory, he claims, for not 
‘only does his hybrid grow potatoes but 
the grafted tomato section attains a 
height of ten feet, if supported, and bears 
more fruit than a'normal plant, 

In grafting his queer plant, Soderholm 
starts by planting a piece of potato, con- 
taining at least two eyes, in the ground, 
and planting tomato seeds in a pot. When. 
both have grown to vines about one 
‘quarter of an inch in diameter, he makes 
cut diagonally across each; then he 
matches them and ties the grafting to- 
gether with a thread, Special care must 
be taken to prevent wilting. 

‘Soderholm now plans experiments in 
grafting cucumbers on Hubbard squash, 
the roots of the squash being much the 
stronger of the two. 
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New Gas Treatment Ripens 
Fruit in a Few Hours 


THROUGH 3 proces developed in the 
research laboratory of the United 
States Department of Agriculture, fruit 
that would take many days or weeks to 
ripen on the trees may be ripened in stor- 
age in only a few hours by treating it with 
ethylene gas. ‘The treatment may also be 
used, it is said, to color the fruit and to 
add io its sweetness. 

‘The photograph above shows W. G. 
Sorber, junior chemist in the laboratory, 
examining a tray of pears being gassed. 

‘Though brightness in color is no gage of 
the flavor of fruit, most people seem to 
prefer more brilliant-toned oranges, for 
example, to the lighter hued and often 
tastier variety. With the ethylene treat- 
‘ment, fruit may have its color deepened 
to satisfy the demand for brightness 

‘Moreover, fruit crops may be better 
controlled. Instead of a crop’s being put 
fon the market all at once, it may be 
gathered in instalments, and each instal- 
‘ment ripened quickly through the artifi- 
cial process while the remainder con- 
tinues its slower process of natural ripen- 
ing on the tree. 


Largest of Submarines 
Launched in France 


HE. world’s largest submarine has 

been launched at Cherbourg, France. 
‘The Surcouf, 400 feet of steel naval de- 
fense, has complete armor protection for 
all vital parts exposed when running at 
the surface. This makes her really an 
armored cruiser, as she can withstand the 
shells of light quick-firing guns and can 
return fire. Her displacement is 3,257 
tons at the surface and 4,330 tons when 
submerged. The biggest’ submarine in 
the war, the U-13%, had a surface dis- 
placement of 1,930 tons, and 3,050 tons 
when submerged. 

‘The Surcouf can make twenty-five 
miles per hour, five miles faster than the 
Humayta, recently built in Italy for 
Brazil. She will carry four 5.5-inch guns, 
fourteen tubes which can be used all at 
the same time, and will have a small sea- 
plane stored on board. Officers and crew 
will number 150. 

‘The heavy armament of the new battle 
whale will enable her to sink to a depth of 
430 feet, 100 feet than any previ 
cous submarine. She will have a fuel ca- 
pacity to take her 13,000 miles, or half- 
way round the world, without a stop. 
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Predicts Earth May Grow 
Rings Like Saturn’s 
‘OME day the earth may have rings 
like Saturn's. This possibility was 
suggested recently by Dr. Harlow Shap- 
ley, director of the Harvard College Ob- 
servatory. 

Saturn's rings are held to be composed 
‘of myriads of tiny moons. ‘The earth's 
rings, according to Dr. Shapley, would be 
formed from fragments of the earth's 
‘moon. It is known to be approaching the 
earth, because of the gradual. slowing 
ddovn of the solar system. At a short dis- 
tance, this predicts, the earth's 
tidal forces will break it up. According 


Silencer Reduces Noise 
of Street Drills 


A TARTIALLY noiseless pneumatic 
drill for tearing up city streets and 
similar excavation work has been tested 
in London and found to be successful. Tt 
is suid to reduce the noise of drilling by 
more than sixty percent, 

‘Two methods of noise prevention are 
used. One is the principle of the silencer, 
by which the noise of the exhaust air let 
‘out of the drill’s air chamber at the end 
‘of each stroke is partly prevented, as is, 
done by the silencer on a gun or the 
muffler on an automobile engine. ‘The 
second is a redesign of the valves control- 
ling the motion of the compressed ai 
through the apparatus, so that these 
valves move through much shorter dis- 
tances and make less noise when they 
strike the walls of the cylinder. 
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First Electric Car Ferry 
‘The photo at the let shows the Inunching of the 
Saginaw ai, fat of s Reet of tarbo electric drives 
Sa ferrybonts for Great Lakes trafic 

(Sn carry thirty cighty-ton sailway freight car. 


PROGRESS AND DISCOVERY 


New Camera Photographs Eyes 


to Find Seerets of 


"ECRETS of vision that lie within the 
retina of the human eye on which, day 
alter day, millions of pictures are photo- 
graphed successively, are now being in- 
vestigated by means of a new camera 
perfected at the famous Zeiss optical 
works at Jena, Germany. 

‘The new Nordenson camera, sliding up 
and down on its stem, may be adjusted to 
any height necessary to focus the eyeballs 

t to be photographed. The 
ina chair at one side of a stand 
on, which the apparatus rests, with his 
chin resting on a support from 
srhich an arm riser to encircle is face, 
thus insuring immobility and a standard 
position for taking the photograph. 

‘At the other side of the camera, the 
operator looks through an eyepiece and 
manipulates the adjusting screws of the 
camera until the retina to be taken is in 
perfect focus. ‘The subject stares into a 
tubular hood at the front of the camera 
‘and while his eye is functioning  nor- 
mally, the photograph is made with an 
exposire of only one twentieth of a second. 


Foresees Electric Heat 
from “Coke Batteries” 


TANT electric batteries, consuming 
‘coke and air and yielding electricity 
cheaply enough to revolutionize house 
heating and other branches of practical 
‘engineering, are suggested as poss 
by Professor M. deKay Thompson of the 
Massachusetts institute of Technology. 
‘To heat a house or to generate electricity 
at present, Professor ‘Thompson says, 
coal, coke,’or some other fuel must be 


pens when metallic zine and the solu- 
tion of chemicals combine in the ordinary 


dry battery, Such a coke battery might 
be so efficient as to utilize nearly all the 
‘nergy of the coke instead of the fourth or 
les of it that is turned into electricity by 
ordinary methods, 

Coke batteries have been constructed, 
Professor ‘Thompson states, but they 
work too slowly for practical use. Some 

sibilities exist, he suggests, of escaping 
handicap if inventors can devise 
suitable solutions and equipment. 


Evidence of Nerve System 
Found in Plants 
PPERHIES, pants ave nervous a 

‘tems and hereafter may be treated by 
neurologists, In. experiments with, the 
large cells of the water plant Nitella, Dr. 
W. J. V. Osterhout, of the Rockefeller 
Institute, has found evidence of nerve 
currents similar to those of animal muscle 
and nerve. His experiments were con- 
ducted with the ald. of an ingenious 
electrical apparatus which was able to 
detect wute electrical variations within 
the cells of the plant. 
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Discovery of “Flu” Germ 
Awaits Confirmation 


GERM that looks under the micro- 

scope like a string of pearls is prot 
ably the thing that gives people the “th 
according to Dr. Isadore S. Falk, Univer- 
sity of Chicago bacteriologist. He reports 
that he has isolated the long-sought cause 
of influenza, and that experiments are 
already under way to develop vaccines 
and antitoxins to prevent and cure the 
disease. 

‘The germs, to which only the labora. 
tory name of “42X" has thus far been 
given, colonize in clumps. Some of them 
re rough, some smooth. ‘The rough type 
is the more virulent, Dr. Falk believes; 
the smooth ones may be responsible for 
‘common colds and sore throats. 

Announcement of Dr. Falk's discovery 
follows a year of work, in which he and 
thirteen assistants were stricken with 
influenza. A young woman among these 
furnished the germs that were finally 


s responsible for the di 
3,800 other kinds of microbes 
ad been classed as “suspects,” Experi 


meats upon monkeys have given hope of 
immunizing against influenza, and tests 
‘upon human beings are scheduled 
Meanwhile, caution in accepting the 
results is advised by the American Med- 
ical Association, pending co 
others in the same field. Thi 
the tenth time in five years, 


points out, 
that discovery of the “flu” germ has been 


announced. Today specific treatment for 
influenza remains an indefinite future 
Prospect. Such experiments as Dr. Falk's 
are always difficult to interpret, it says, 
although his work is “of great interest 


How Much Do You Know 
About Mechanics? 


TPEST, your, knowledge with 
these questions, chosen from 
hundreds asked by' our readers. 
Answers appear on page 185, 


1. Why is it necessary to 
prime a pump? 


2. Which is more powerful— 
an electric locomotive or 
| a steam locomotive? 


3. How would you compute 
the horsepower that ca 
bbe developed by a water- 
fail? 


4. How ean two electric: mo- 
ors of different sizes de 
velop the same power? 

5. Why is a vacuum needed to 
run a'steam engine? 

6. Mow tet posible for man 

lifts heavy weight — | 
with a chain bisck? | 

7. What makes the draft up 
chimney? 

4. Ifyou double the power in 


a motor boat will it go. 
fast? 


9. What causes the hammer 
iz noise in a water 
when you shut off 
water suddenly? 
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Depths off Bermuda 
by William Beebe 
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Speeding Electrons Photographed on Metal 


I CTURES now can be taken on plate 
‘of solid metal, instead of film, Awa 

ictures made on gold and 
isthe recent discovery of Dr. 


carr, Cornell University. 
‘The new method of photography with- 
out light is not intended for taking snap- 
shots of the baby, or the suburban home. 
Tnstend it pctures the track of fying 
tiny electric charges 

le streams of 


electrons—tl 
most familiar as the im 
power that radiate from 
ot filament. ‘The pictures reveal vertical 
lines, slim where high-powered beams 
struck and broad for lower power, and 
may lead to important discoveries of the 
ways that electrons behave. Hitherto 
inary photographic plats, wsable only 
inthe dark, have been Dressed into service 
for atodying electrons’ tracks, but the 
new plates record in broad daylight. ‘They 
sigma tenet ln or deg 
fying: at comparatively. low speed. an 
a teicutne thar oa 
2 ie discovery was made by chance. 
roduce an electron beam 
bom ards a metal target in an 
tube. Dr. Carr, working under the direc- 
tion of Dr. F. K. 


a polished gold plate ai 
tring out the tmpression made by the 


found he could 


electrons with mercury vapor. Silver and 
copper plates revealed a recognizable 
picture when “developed” with iodine, 
and zine plates with hydrochloric acid. 


Alcohol from Natural Gas 


RAIN alcohol from natural gas is the 

latest feat of manufacturing chem- 
ists, It has been developed by the Union 
Carbide 


‘ompany by “cracking” the gas 
ylene (a new anesthetic of great 
possibilities) and converting ethylene into 
ethyl (grain) alcohol by a new method 
‘of combining ethylene with water. 


Automatic Chemist Saves 
Work in Laboratory 


FOW comes the “automatic chemist” 
a devic> that relieves the chemist 

af one of the mst tedious parts of making 
is. As recently demonstrated in 

rk City, the automaton measures 
either the acidity or alkalinity of a solu- 
tion, of the amount of certain ingredients 
jn it, When the measurement is com- 
Dleted it rings abel and lights are ight 

‘This fundamental operation, known to 
chemists ag “titration,” fa important in 
= application of’ chemistry, from 

ing shoe leather to the testing ol 
‘water supply. A careful titrati 
may take half an hour of a 
but the mechanical chemist requires no 
attention after the start. 

‘A glass beaker contains a measured 
quantity of the transparent solution under 
test. A few drops of a solution such as 
phenolphthalein, which is red in the pres- 
cence of alkali and colorless in acid, i 
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added, If it turns a vivid pink, indicatin 
that the solution in te banker's alcaling 
acid from a graduated tube is allowed t0 
drip into the beaker. A beam of light 
from a lantern shines through the beaker 
while the test is in progress, falling upon a 
light-sensitive electric cell opposite. When 
the solution suddenly turns white again 
at the addition of one additional drop of 
acid, the “electric eye” turns off the acid 
and rings the bell. The amount of acid 
required to neutralize the alkali may then 
be read from the graduated tube, giv- 
ing an index of the original solution's 
alkalinity 

‘The operation may be reversed, adding 
altall instead, when acid solutions are to 
be tested. Since the human eye is a poor 
Judge ofthe exact moment af color change 
in any such test, the automatic chemist is 
likely to be more accurate than a man, 


Poor Food, Not High Life, 
the Cause of Ills 


NA recent report to the American 
Medical Association comparing the 
iets and diseases of 501 selected patients, 
Dr, Lovell Langstroth, of San Francis 
finds that the ordinary’ “business man’s” 
or 'y_woman's” diseases are due 
not to fast living but to bad food, Foods 
fare either “protective” or “nonpro- 
ys. Protective foods are 
those ‘containing plenty of vitamins, 
and other principals believed to 
protect the body and keep it in working 
order. Such foods are egg, mill, fru, 
ind. vegetables. But these mi 

moira perceet of tbe Acoaticen's 
diet, which is too little, Dr. Langstroth 
declares. Among the nonprotective foods, 
‘of which Americans partake altogether 
too freely, he finds, are sugar, cream, may- 
‘onnaise, potatoes,’and sweet desserts, 

Dr. Langstroth lays arthritis, heart 
disease, high blood ” pressure, chronic 
stomach trouble, and other diseases at 
the door of a nonprotective diet. 


An Artificial North Light 
for Color Matching 


PST at atts have coveted the 
daylight from the northern sky for 


physicist 


recently told the Illuminating 
Engineering Society that northern sky- 
light varies in intensity from day to day 
and even from hour to hour. And he 
added that the best light anyway for color 
matching was the white light correspond- 
ing to noon sunlight on a clear summer 
day. But this light can only be had for a 
short time during the day in the right 
season and the right weather. 

‘Taylor suggests an artificial solution of 
the difficulty. Substitute, he says, an 
artificial sun’ consis 
incandescent lamp with color filters. 
artical north skylight can be produced 
ata cost three times that necessary for the 
production of white light. In using it, 
however, artists should bear in mind that 
it is of a bluish quality and makes pink, 
lavender, magenta, and purple appear 
bluer than they should, while it tones 
down yellow, orange, and red. 
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Setting the Pace 
in Aviation 


Around the Air Circuit for a 
5,000-Mile Record—New 
Amphibians for Forty 
Passengers—Other 
Flying Progress 


distance records for airplane because this was the only 
flight apparently have fallen, re- machine to pass the eighteen 
cently, with the trip of Dieudonne exacting tests designed to 
Costes, French av 


tor, and his find 


airplane. 


“foolproof 


companion, Paul Codos, over'a closed Besides the slotted wing, 
circuit in France, Although the mark which is a small auxiliary 
actually attained has not been checked wing serving to minimize 
officially at this writing, preliminary esti- danger from stalls and spins, 


mates place it close to 5,015 miles. This the machine has another 
exceeds all records for either a’ flight radical feature in what are 
around a measured course or a straight- called “full floating” ai 
away flight from point to point. To erons or balancing flaps 
achieve it, the flyers winged their way for ‘These are unsupported, tilt- 
fifty-two hours over a triangular course of ing flaps placed at the tips 
about 206 miles. ‘The distance covered of the lower wings, and are 
was. tribute to the cruising radius ofthe said to give increased control. ‘The sit- 


mmaern airplane plane carries three passengers. A dupli- 
Only a short time ago Costes and an- cate of this airplane is expected to be 
other French flyer, M. J. Bellonte, smashed developed for commercial production. 
all straightaway: dsiance records by, « 
flight from Paris to Manchuria. ‘The Pe shi 
Aero Club of France gives the offcial di _ 40-Passenger Amphibians 
tance of this flight as 4,912.01 miles. AST month Porvrar Screxce 
Mowry described a fourteen-pas 
Safety Ce is ‘senger amphibian plane, at that time the 
Safety Contest Winner — UieGc'plane in. the world that could 


COLE survivor among the fifteen planes alight either on land of water. 
submitted for the Daniel Guggen- — Now construction is announced of two 
Fieim Safe Aircraft Contest, the Curtiss forty-one-passenger Sikorsky amphibian 
Tanager, a slotted-wing cabin biplane, planes, by far the largest amphibians in 
y won the grand prize of $100,000. the world and even among flying boats 

ls were necessary in the contest, comparable only to the Dornier giant 


DO-X in size. When placed in service 
next December, they will inaugurate 
twenty-four-hour service between New 
York City and Cristobal, Canal 2 

Known as the S-40, the new type has. 
wing spread of 114 feet, Four motors will 
drive the huge ship at a cruising speed of 
108 miles an hour, ‘The power plant has 
1 total of 2,300 horsepower. 

Passengers traveling from New York to 
Cristobal will ly by night from New Yor 
to Miami in small planes, where they will 
board the slant $-40's in the morning 
Sitting in comfortable armchairs, they 
Il be whisked over the 1,200- 
across the Ci 
stopping at Kingston, Jamaica, or on the 
Honduras const for refueling, 


Adding 75 Feet to R-101 
N EXTRAORDINARY surgical op- 


iece to Her midsection. 
‘The great hall wil be cut im two and the 
extra section grafted in, it fs . 
‘This acton follows reports thatthe l 
capacity of the R-101 proved disappoint 
ing in trial flights 

‘Addition of 500,000 cubic feet, of gas 
capacity in the new cell will bring her 
total bulk to 5,500,000 cubic feet, making 
her the largest in the world by an in- 
creased margin. It will add six tons to 
the useful load that can be carried. When 
the operation is completed the airship 
will be about 800 feet long. ‘The novel 
oil-burning motors of the R-101 may also 
be replaced with lighter motors. 

With the recent launching of the R-100 
on its first trial flight after a delay of 
zany weeks, Britain has the two largest 
airships in 
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Close- basil Views of the World’s Newest Dirigibles 
J| 


\THLY 


‘Racing against death lo a thousand foot plunge, an instructor and student landed in this 
burning plane recently at Roosevelt Piel, N.Y. Both jumped to safety before camers cliched 


the world, The 709-foot R-100 is the 
first three-deck airship, using the two 
‘upper floors for passengers and the low 
er one for the crew. Duralumin. 
ers of new tubular design for the fram 
work of the hull can be removed or re 
placed with ease. In other al 
necessary to cut out a damaged piece : 
a new one in. For the first 
Also, a method has been developed in the 
100 for changing the engines while the 
ship is at the mooring mast 
‘The first long fight of the new 
ship is expected to be to 
Canada, 


Automobile Engine 
Drives Plane 


N AUTOMOBILE. en: 
‘gine drove an airplane 
successfully in a recent test 
at Dayton, 0. The air-cooled 
engine, which had driven a 
car of standard make to the 
flying field, was removed from 
the automobile and trans- 
ferred to the airplane. It 
supplied adequate power dur- 
ing a ight that “asted sev- 
Engineers vi 


motors may become more or 
less identical in design with 


engineering advances. “Ac- 
cording to H. H. Franklin, 
motor car manufacturer, 
there is no reason why a 
motor should not be made 
that will function equally 
‘well in airplane or car. Auto- 
robiles may be the principal 
gainers, the lightweight, efi- 


cient motor developed for aviation’ being 
generally regarded as the 
neering development of gasoline engines. 


Next—Beryllium Planes? 


TLL airships and airplanes of bery!- 
lium be next? That duralumin, 
lightweight alloy of aluminum long used 
for building dirigibles, may have a future 
rival in this little-known and costly metal 
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is the suggestion of the United States 
Bureau of Mines in a recent report. The 
ional Advisory Committee for Aero- 
is planning to test the use of 
jum for airplane construction, the 


bery 
report adds. 
Beryllium, also known as glucinum, 


is one of the very light metals. It isa 
third lighter than aluminum and dur~ 
alumin, which isan alloy of aluminum 
fand magnesium, with small quantities 
‘of copper and manganese, f about 
the same weight of aluminum, In 
addition, beryllium is exceptionally 
hard and strong, an unusual combin 
tion with lightness, Should its present 
almost prohibitive cost of about $200 a 
pound be reduced by quantity produc 

some experts see it as the new and 
logical light metal for aviation use. 
At present its application has mainly 
been restricted odd jobs as 
making parts of X-ray apparatus and 
the electrodes that are used in neon 
advertising signs 


New Curved Radio Beam 


DLLOWING a curved radio beam 
home is the newest way for an 
airplane flying in fog to land. It was 
demonstrated the other day at Wash- 
ington, D. C., with the aid of apparatus 
perfected by the United States Bureau 
of Standards. 
In this method a beam 


buried, fush with the g 
center of a landing field pro 
jects nearly horizontally across the field, 


slanting slightly upward for a dista 
about two miles; then it curves sharply 
upward into the sky 
man is informed by radiophone 
direction the beam is pointing. He circles 
the landing field until he picks itu 
through dials on his instrument board; 
the beam is about twenty fect wide 
Then the pilot simply flies down along 
the beam and safely onto the 
field. Two vertical beams 
near the end, at fixed dis 
tances from the field's center, 
sive the pilot his altitude and 
tell him when to pull back bis 
control stick for landing his 
plane safely 


Mail Pilot Flies 
Million Miles 


(ORE than a million 
miles covered in the air 
ig the extraordinary record of 
E. Hamilton Lee, thi 
year-old air mail pilot 
Western transcon| 


route. that distance, 
he has never had a major 
accident 


Since he began piloting, in 
1913, he has flown between 
10,000 and 12,000 hours in 
forty-five diferent makes of 
airplanes, His career, whic 
started with barnstorming, 
includes among other exploits 
the successful dropping of 
food to eleven ice-bound lum- 
berjacks marooned on South 
Fox Island, in Lake Michigan, 
after five other pilots had 
failed in the attempt. 


Vf faced with a water famine, 
engineers working day and 


night completed one of the world’s 
mightiest dams a year and a half ahead 
of schedule, Unusual 

erected this 358-foot: 
Pardee Dam on the Mokelumne River, in 
world’s record time. 

One of the builders suggested that an 
aerial tramway three and a half miles long, 
‘one of the largest duty cableways 
ever projected, would save constructing a 
twelvesmile railroad. ‘The eableway was 
built, and carried 250 tons of sand and 
gravel hourly for twenty months. 

‘When unlooked-for floods threatened 
the dam while the engineers were ra 
against time to complete it, they built a 
huge flume to carry the flood waters and 
the work went on, Workmen suspended 
on ropes, like monkeys on strings, dangled 

rilously above the swirl 
ing torrents, 

Most of the concrete for 
the dam went into place 
after dark, Records fell as 
the racing workmen toiled 
lunder the glare of flood 
lights. In relays they placed 
615,000 cubie yards of con- 
crete—enough to prolong 
the Washington Monument 
more than a mile skyward 
Concrete from four giant 
mixers, hoisted to the top of 
a high steel tower, shot 
down to the bulwarks of the 
dam through chutes and 
spouts familiarly known as 
“elephant trunks.”” 

One of the new records 
achieved was the placing, 
by this method, of 514,000 
cubic yards of concrete in a 
single year. The whole dam, 
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LAv'ieft: The completed dam, 338 feet high 


Workmen Labor Night and Day to Save 


California Cities from a Water Famine 


By EARLE DUFFY 


together with a 20,000-horsepower power 
house, was completed just two years after 
construction began in the rock-bound 
Rorge. 

‘The completed struc 
ture forms a dam known 
as the curved gravity type. 
Its height from the river 
bed is not far short of that 
‘of the 385-foot-high Pacoi- 
ma Canyon dam in south: 
ern California, the highest 
dam in the world at this 
writing 


“This Unree-and-:hal-ie serial 
{ramavay ave the construction, 
ot a valway twelve miles lone 


Other dimensions of the 
new dam are equally im 
pressive. Its curved rest 
measures a quarter of a mile 
Jong from one side of the 
gorge to the other. The 
dam backs up a lake of 
222,000 acre feet; that is, 
enough water to cover the 
whole District of Colum- 
bia about five feet deep. 
Through the 847-foot-long 
spillway, a cataract 
water will pour in flood 
times with more than half 
the volume that goes over 
Niagara Falls. 


‘The woll, Science har dlecovered = common encestor of thie 
ferocious animal andthe” police’ dog on the opposite page 


-NINE_ breeds of dogs, 
‘among them rare and little-known 
varieties, will constitute soon the 
greatest dog show on earth, at 
Peabody Museum of Natural History in 
New Haven, Conn, Itwill bea show with- 
out a bark, for the novel collection is not 
of living dogs. Instead, skulls, skeletons, 
‘ind complete mounted specimens of all 


present-day breeds recognized by the 
‘American Kennel Club, and their wild 
‘ancestors, will be there. 

‘The purpose of the unique exhibit is to 
enable future generations of students ans 
scientists—pethaps 2,000 years hence: 
to compare the dogs of their day with 


those of the twentieth century. Already 
skulls of the Trish wolfhound, the New- 


foundland, and entire skeletons of the 
cocker spaniel, French bulldog, and 
pedigreed bloodhound, with their skins 


for mounting, have been received. A 
prized specimen is that of Togo, the 


Maskan dog that carried diphtheria 
serum to Nome, Alaska. Under the care 
‘of Leon F. Whitney, authority on genet 


or the laws of inheritance, the exhibits 
will attempt to summarize present knowl- 
edge of how, through evolution, all these 
highly modified breeds came into exist- 
ence. 

‘Only recently has such 
possible at all. Recent scie 
solved, in part at 
about the dog and its history. 

What possible relation can there be, 
for example, between the barrel-shaped 
bulldog andthe slim, fleet grayhound, oF 
between the midget ‘Chihuahua and the 
lumbering Great Dane? How did such 
breeds come into being, and are certain 
‘ones dying out? Is the German police 
dlog, oF shepherd dog, almost totally wolf? 
Is the dog descended from the woll? And 
when, and where, did the first dog 
originate? 

Not until the beginning of the present 
century could geologists and zoologists 
commence to answer questions such as 
these, despite the knowledge of evolution 


sk become 
‘work has 
mysteries 
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Once 


By 


acquired in the century 
past. It has been a slow 
yet thrilling task. A ran- 
‘dom specimen, a skull or a 
few fragments of bones 
dug up in some odd corner 
of ‘the earth, has often 
supplied a missing chapter 
of the story. A skull is a 
treasured find; for, accord- 
ing to experts of the 
American Museum of Nat- 
ural History, it shows 
‘most strikingly the march 
of evolution to higher 
types. Thus, within the last few years, 
the story of the dog and its forefathers has 
been shorn of nearly all its mysteries, 
Back in that remote epoch known as 


‘A group of copoten at night. These are mare wolves 
‘ut dogs, but they belong to the same family We 


the Tertiary geologic age, three million 
years before men” were ‘building sky- 
Scrapers and flying the Atlantic in air- 
planes, the story of the dog begins. All 
the evidence indicates that over the vast 
vrastes of Europe and Asia, in that day, 
ranged the Creodontes, the four-footed 
heavy-set ancestors of all the carnivorous 
animals known today. Before the Ter- 
tiary age had reached its halfway mark, 
the only family of these destined to 
survive until the present day had ap- 
Deared—strange creatures that rolled into 
‘one the racial characteristics of the dog, 
the bear, and the zibet, or Bengal civet 


cat. 
Born of the fierce struggle for existence, 
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~~ Was Your Dog 


a Wolf? 


STEPHEN SHERMAN 


distinct types developed among these 

Toward the end of the great 
‘Tertiary age there appeared a new race of 
four-footers—the family, or genus Canis, 
as it is known to science, in other words 
the “genuine dog.” 


HIS was the ancestor of all dogs, the 
primitive root from which all dog pedi 
grees of the present day have sprung. 
Exactly what he was like will probably 
never be known unless some lucky ex 
plorer discovers his fossilized skeleton— 
yet his ghost looms out of the past, a 
real though intangible presence. 
One of the many species of the original 
Conis in particular reach 
demiopaaet He van Chet lips 
Latin for “wolf dog" —the Adam ot first 
parent of all dogs of today, excepting a 
few wild varieties. And—it is inescap- 
uble—he was also the parent of the mod- 
cer wolf. Probably Lupus himself 
looked more like a woif than a dog, 
though this cannot be more than 
speculation, At any rate, the 
answer to the question, “Are dogs 
descended from wolves” 
with reservations. The modern dog 
is descended from an ancient, an- 
cestor that may be called a wolf or 
dog with equal justification. It 
‘would be no more accurate to say 
that all present-day dogs have 
wolf blood than to say that human 
beings have monkey blood, even 
chen common ancestry of the last 
is admitted. 

In both cases the common an- 
ccestor is $0 remote, and the changes 
through the ages so marked, that 
by now the strains are separate. 

that is the story of the dog’s his- 
tory as it is summed up by the great 
German. authorities, Studer and 
Stephanits, and specialists at the 
American ' Museum of Natural 
History hold it to be a true one. 

Domestic of tame dogs, and wolves 
(including coyotes, or prairie wolves), are 
not the only branches of the family ‘tree 
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Science Traces the Shepherd Dog, Wolfhound, 

Spaniel, Bulldog, and All the Others, 
Back to a Common Ance: 
Lived Millions of Years 
and Discovers Interesting 

Facts to Explain Why a 

Great Dane Differs 
from a Pekinese 


that starts with the ancient family of 
Canis. At this early time branched off 
the marten dog and the "Otocyon,” with 
spoon-sbupe! cary also, wild dogs ke 
the dingo of Australia and the '‘Ieticyon,” 
or forest dog. Distinct breeds appeared 
in southern Asia and in Siberia, the an- 
ors of those of today. Other descen- 
were the jackal, the Alpine dog, 
Lyacon” or hyena dog, and the 
South American species known as Thous. 


N the so-called wild dogs, in fact 
hinges the scientific proof of the story 
just recounted. An explorer named 
Trouessart, hunting early in the 1900's 
near Quito'in the South American Andes, 
discovered a curious wild creature. It did 
not look like a dog, yet the arrangement 
of its teeth showed that it undoubtedly 
was, This dog, the Icticyon riveti, sup- 
plied a ‘missing link” in a pedigree that 
could be traced right back to the family 
of Canis, ‘Thus it confirmed the branch- 
ing off of dog families as long ago as the 
Tertiary geologic age 
‘A few years ago, an English explorer 
named ‘Tanning reported that he had 
found a new kind of wild dog no bigrer 
than a rat in the fastnesses of western 
Australia—a strange creature that fed 
indiscriminately on lizards and bugs. If 
this is an authentic dog, it is one more 
offshoot of the single” ancestor that 
populated the world with dogs and wolves. 
Knowing the story of the dog’s evo- 
lution, it is possible to. reconstruct 
the way that the diverse breeds came 
into existence. Grayhounds of the sou- 
then Mediterranean, Tibetan and 
“pariah” dogs, and dingoes are traced by 
Studer to a single common ancestor in 
northern Europe and Asia, Of these, the 
wild dingo, bushy-tailed, wolf-faced, and 
reddish-brown, reached ‘Australia in an 
‘odd way. It is supposed to have been 
carried there, tamed, by a prehistoric 
people who were driven out of Europe 
yy there are savage tribes along the 
Herbert River, in northern Australia, who 
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or Which 


Ago, 


‘Atypical German shephetdog 


accord the 
the family 


The dog ancestor of northern Europe 
and Asia lived on, alongside the wolf, 
during and after ‘the Glacial Period. 
This dog, Studer suggests, was tamed— 
and from it was bred the race of larger 
domestic dogs such as the St. Bernard 
and Great Dane. Contemporary. with 
this ancestor lived a dwaried wild dog, 
from which the moorland dog was bred. 
From the moorland dog, which spread all 
over Europe, must be descended the 
Spitz, the pinscher, and the English 
terrier. It also played a part in the 
breeding of the dogs of the high North, 
the Lapland and Iceland dogs and the 
Finland bird dog. 


And what of the German shepherd dog, 
or “police dog” as he has been known 
since the war, pethaps the dog most 
talked of today? The bones of his an: 


cestor, the Bronze Age dog, have been 
unearthed among. relics of ‘this period 


which date from 2500 to 1800 3c, at 
Olmutz, in Moravia. A similar skeleton 
found on the estate of a Russian prince 
near Moscow confirms the fact that this 
dog came from the North, the region 


where the merciless struggle for existence 
produced the high dog types that spread 
dyer the world. It skull. proportions 
Stamp it as the immediate ancestor of the 
present-day police dog 

The taming of this dog probably 
typifies that of most other dogs through 
Out history. ‘He came during the night 
watches to the farms and villages, to 
scratch among the refuse heaps. Warm 
fireplaces lured him to human associa- 
tion, and food shared. with the hungry 
log’ banished his misgivings and made 
him glad to forsake the precarious life of 
the wilderness. 


CONTRARY to popular pinion, the 
shepherd or police dog has not ‘been 
crossed with the wolf, and has none of 
the qualities of such a mongrel. A dog- 
wolf mongrel is unreliable, sly, treacher- 
ous, "An English enthusiast named 
Brooke, who Kept and constantly ob- 
serves ‘all sorts of wild dogs—wolves, 
dingoes, hyenas—said he would rather 
deal with a wild old wolf than with a wolf 
mongrel. ‘The German authority’ Steph- 
anitz, after making many crossings, 
agrees. Fortunately the dog of the 
Bronze Age, the first comrade of the 
prehistoric shepherds, exists today in 
Dure-bred descendants. 

Today the shepherd dog is the center 
of attention among scientists who are 
anxious to find what part physiology 

lays in dog evolution. "Dr. Charles R, 
Stockard, professor of anatomy at Cor- 
nell University, singles out the shepherd 
dog as the one most nearly resembling 
the normal wolf dog, or probable ancestor 


fof most of the (Continued on page 141) 
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Drying Machinery Triples Crops 


AY Nos oat 


wae 


‘The heating plant, Here furnaces produce bot it at 300 degrees, ands twenty 
{oot blower sends it through the drying tunnel. Anthracite coal ithe fuel one 


"ACHINE methods applied to 

agriculture are growing three 

‘crops of grain a year where on! 

fone grew before. Already well 
past the experimental stage, a device that 
dries green crops artificially by coal fires 
and powerful ventilating fans is being 
‘used successfully on five large farms in the 
United States. It is said to permit mass 
production of agricultural products on a 
scale never before achieved. 

When crops are cut green other crops 
may be planted immediately. The device 
that makes this possible, an artificial 
dryer for alfalfa, wheat, 
and other. products, was 
invented by Arthur J 
‘Mason, Chicago industrial 
‘engineer, It is said to make 
possible the harvesting. of 
excellent hay in May and 
‘of cowpeas in November 
when conventional farm- 
ing has long been through 
for the year. 

‘Trucks deliver green 
cut crops to the drying 
machine. ‘The alfalia or 
fother material is torn to 
individual strands and 
formed into a mattress 
nine feet wide and nearly 
‘8 foot thick. Tt enters a 
drying tunnel 150 feet long. Hot air from 
twenty-four furnaces robs it of its moisture 
during the slow trip through. ‘Then th 
cured, bright green mattress of ha: 
apart and shot by an air blast to th 
barn, One hour after the alfalia is 
cut it is cured, ground to meal 
stored away. 

‘Another link in the swift process 
is a fleet of mowing machines that 
cut the alfalfa, chop it into foot 
lengths, and deliver it to trucks mo 
ing alongside. One man drives the 
mower, and another the truck. 

‘As a result of the drying process, the 
product is claimed actually to have an en- 
hhanced food value in flesh-building pro- 


and 


teins and in nitrogen content, topether 
with other clements of value to such 
Ebimuls as milk cows. Wheat, ry, oul, 
barley, and soybeans are among the 
trope handled, atthe rate of (wo tons an 
hour. A thousand pounds of coal will 
dry a ton of the finished product. 

tensive se ef the novel ystem 
might have other Important consequcnces 
By planting three crops a year, Tor ex- 
ample, the farmer might congue the vex- 
ing problem of soil erosion. 


This erosion, 


due to heavy rains which fall upon open, 
plowed-up fields and carry away the soil, 


Mass Production on Farms 
Now Made Practicable by 
Harvesting Unripe Grain 


By 
JOHN E. LODGE 


is estimated in Government figures to 
cost America one sixteenth of an inch of 
her best soil every year—threatening to 
denude it within a century. Planting 
three crops a year would bind together 
the soil and in this manner protect it 
from washouts. 


FENN, pos ite exrrinenta 
stage, as first described in this maga- 
zine (P.S.M., Oct. '27, p. 32), the machine 
tmetlod has’now beet! operated succes 
filly'on arcommercal sete. Feed for 8 
herd of 2,500 cows is dried by this ma- 
at a large Plainsboro, N. J., dairy 
farm, where it has been in operation fot 
tires yor Last yeer another machive 
dried soy bean hay from April to Septem 
ber at a Thibodaux, La, farm, following 
this with native prascs'in October, and 
itis scheduled to fil in the time to the 
next soy bean harvest with alfalfa, One 
Waco, Texas, farmer found it profitable 
tp uso the machine. Several othr mu 
Chines have been operated on a commer 
ial scale by the inventor 

“The drviog plants can be operated 200 


days a year, regardless of the Weather, on 
a. 600-a¢re tract, tripling its usual output, 
The system is not adapted to small farms, 
as one of at least 400 acres is required to 
keep it operating steadily from the first 
to the last cutting. However, a group of 
farmers could get together and rent or 
buy such a plant and use it profitably on 
a couperative basis, 
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Jorsanoff points out how ais tube 
2 ani aad tara indieator now is 
laced near engine for warmth, to 
prevent cogaing by ice or snow, 


Beating the Weather in the Air 


What a Veteran Pilot Has Learned from Encounters 
with Storm and Fog During Sixteen Years of Flying 


HEN T think of 
at ‘its worst, I think of a 
9,000-foot plunge through dark- 
nes filed with ipping Dulletsof 


ice that I once experiences 

T was up with a photographer in a 
Bolearian army plane during the var 
We were ordered to take pictures of 
British movements behind the Saloniki 
lines. ‘The sky was ugly., The ceiling was 
lower than the jagged cliffs of the neigh 
boring mountains when we took off. At 
10,000 feet, our Albatross nosed out into 
the sunshine. We saw shrapnel bursting, 
in white pufis above the roll- 
ing layers of clouds. Gunners 
‘were aiming at us by the sound 
of the motor. 

I dodged the gunfire, 
swerved into « saddle-shaped 

n between two clouds, 
it happened. A gigantic 
dlown draft caught the ship and 
sucked it into the clouds. The 
stick jerked from my 
‘The ship turned over and 
rearing and plunging as 
Completely out, of control, it 
went down with screaming 
wires through clouds so black 
we could barely see a foot 
ahead of us, Rain and hail 
filled the darkness. ‘The water 
struck as though shot from a 
fire hose and the white bullets 
‘of hail ripped along, the fuselage and 
crashed against the wings. 

Fighting for control of the ship, 1 
crouched behind the windshield, "at 
times plunging two miles a_ minute 
toward the crags below. We might strike 
and never see them. A queer thought 
flashed into my head. I wondered if I 


By ASSEN JORDANOFF 


would know Twas dead after we hit. 
‘Then a miracle happened. Like acannon 


ball, the Albatross shot out of the clouds 


nothing could have saved us. ‘The altim- 
eter showed less than 1,000 feet when 
T got her leveled off. We had fallen 
nearly two miles. After I landed at the 


flying field, I found the trailing edge of 
‘one sing almost in shreds from the strain 
Of the terrific dive and the pounding hail 


[Above the lee lope of « mous 
{im such a hin «per often 
Counters a streqg dowaward 
Se corrent, ‘settle dea 

‘The dineram st the reht pic 


Our faces were swollen and for days they 
were pitted, as though pock-marked, 
where the balls of ice had struck. 

Around clouds there are always rising 
and falling air currents. A cloud. is 
formed by a warm, moist current rising 
into cooler regions of the upper atmos- 
phere, When a flyer passes under a large 
cloud ona hot day he gets a bump. Under 
all such clouds are strong rising currents. 
Glider flyers in Germany use them to soar 
for in a new sport 
they call “cloud flying.”” Starting from a 
hilltop, they glide to a place under a 

cloud and are carried upward by 

the column of rising air. Then 
hey soar on to the next risl 

mui, in this way progress 

wr long distances. Within the 

great mountainlike masses of a 
cumulus cloud, drifting in su 

met skies, there are rising cure 


rents under every “peak” and 
descending currents under every 
valley," In passing through 
such a cloud, a ship is carried 
upand down likea roller coaster. 


6 


A few years ago, two air mail pilots, 
‘lying through a storm over the mountains, 
of western Pennsylvania, encountered the 
largest vertical air current so far meas- 
ured: Both the westbound and the east- 
bound planes were thrown straight up for 
‘more than 1,500 feet. One of the flyers 
reported that he pointed the nose of his 
plane down and, with the air speed indi- 
cator showing 140 miles an hour, hovered 
without descending a foot. When he 
emerged at last from the rising column, 
it was to plunge into a down-current 
almost as violent. 


HERE are four kinds of clouds—eir- 

rus, high, featherlike, and usually in 
beits across the sky between 25,000 and 
30,000 feet from the ground; ‘nimbus, 
thick, formless, bringing rain, usually 
between 5,000 and 8,000 fect in the air 
cumulus, ‘mountainlike masses drifting 
below 5,000 feet; and stratus, low, hori- 
zontal sheets of lifted fog. 

By studying the forms and actions of 
clouds, a flyer can learn much about the 
weather ahead, For instance, soft, deli- 
cate clouds indicate fine weather and 
light breezes. Heavy, “oily” clouds mean 

ind. Generally speaking, the softer the 
clouds look, the less wind there will be; 
the more greasy,” hard, and ragged they 
are, the stronger the wind. Another rule 
for’ everyday use is: the higher the 
clouds the finer the weather. 

When high clouds cross the sky in a 
dies liferent from that of the 
ground wind and the lower clouds, it 
means a coming change of the s 

ids to conform to the movement of the 
upper clouds. After clear weather, light 
streaks and patches of white clouds in the 
distance indicate a probable change of 
conditions. ‘They gradually increase, fol- 
lowed by an overcast, murky sky that 
grows into, cloudiness. Light, misty 
clouds forming or hanging around moun- 
tain tops should be watched closely. If 
thew rise and dissipate, the weather will 
be clear. If they remain stationary, wind 
and rain are probable. 


ST August, T ferried a Stearman 
patie east’ from Wichita, Kansas. 
‘Three times in one afternoon’ I had to 
side-step thunderstorms; which, by the 
jay, are most {requent on hot summer 
afternoons. could see the approaching 
thundetheads far across the prairie. 
would watch the 


rection of their 
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progress, swing off my course to pass 
around them, and then cut back on my 
course behind the storm. One peculiarity 

of a thunderhead is that it is four or five 
times as long as it is wide. It advances 
like an airplane wing, long side foremost 

The path of a thunderstorm is rarely 
more than forty or fifty miles across. 

Incidentally, in flying through bad 
weather, the best rule I know for decidis 
whether to continue or to land is to loo 
back occasionally. You know the sort 
of conditions you have flown through, and 
if the sky ahead looks no worse than the 
sky behind, it is a pretty 
good sign you will be able 
to get through. 

It rarely takes more 
than half an hour to fly 
through a thunderstorm, 
but those thirty minutes 
seem like hours. In pitch 
darkness, except for fear- 
ful_ streaks of lightning 
which sometimes his past 
the wings, the ship ca- 
reens on boiling air. After 
fone such experience, a 
pilot either side-steps a 
storm or lands before it 
strikes. The danger of 
being struck by lightning 
is too great, and the 
violent vertical currents 
‘menace the life of a plane. 

‘These up and down cur- 
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rents, on a smaller scale, make the 
“bumps” and “holes” in the air. “Air 
pockets" and “holes in the air” are 
merely down currents. A. ship strikes 
one and drops until the pilot levels off, 
Sometimes one wing dips suddenly. It 
has hit a down draft. Bumps are most 
frequent in the air up to five thou 

feet, but they are found as high as fifteen 


thousand feet 


ARLY in the morning, bumps are 

close to the ground, By noon they: 
rise to 2,000 or 3,000 feet. ‘The four oF 
five hours from ten in the morning to 
two or three in the afternoon are the 
bumpiest. In the morning, evening, and 
at night the air is smoothest. When fo 
begins to lift, the airs very bumpy until 
itall disappears. The same is true when 
dew or frost is evaporated by the sun, 
When patches of sunshine and shade are 


encountered on a hot day they mean a 
‘bumpy condition in the air, 
Unless a pilot has his safety belt 


buckled, a bad bump may throw him 
against 'the stick, causing the ship to 
dive. T remember once flying with a 
student who forgot to slip the metal 
tongue of his safety belt catch under his 
belt loop. The tube of the Gosport hel- 
met, through which the instructor speaks 
from the front cockpit, caught under the 
catch and flipped the belt loose. At 
2,000 feet, we hit a tervific bump. ‘The 
pupil spraivled to the front of his cockpit, 
Knocking ( i 


EXT month— “Twenty 

Years of Planes and Pilots.” 
From his recollections and per- 
sonal experiences as war bird, 
barnstormer, mail pilot, and 
flying instructor, Assen Jordan- 
off tells a picturesque story of 
aviation since its early days. 


Maren, 1950 
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News, pictures, and brief bits about unusual people, places, 
and things are gathered here from all parts of the world 


‘An antike ile of Italian mountain troops crossing 
a any snow field uring thle mountain climbs 


Italian Troops Scale the 


Alps Single File 


DILING along the snow-covered 

igs of the upper Alps, in antlike 
ingle file, hardy Italian troopers recently 
‘engaged in a spectacular mountain-scaling 
maneuver. Nearly a mile of marching 
men, tied together with long ropes as a 
preciution against falling over cliffs, 
wound up the slopes of the Bernina peak 
on the border of Italy and Switzerland 
summit, Bernina is more than 
twomiles above the sea. Much of the long 
climb had to be made above the clouds, 
Smoked glasses protected the eyes of the 
troapers from the dazating glare of the 
sunlight reflected from the lofty snow 
fils, At imes, the men had to struggle 
through local storms and against 1 
Plereig winds ofthe mountainside. ‘They 
carried alpenstocks to aid 

"The dangerous feat’ of scaling. the 
13,295-foot mountain is part of an annual 
maneuver by the northern troops of the 
Italian army to test endurance. 


Mystery in New Blue Gem 


EAUTIFUL deep-blue gems of zircon, 
BS Bidar lonown buy ia eo gone 
ish, or yellow colors, recently appeared in 
American markets and puzzled jewelers. 
Now the mystery may be explained with 
the observation of Dr. George F. Kunz, 
New York jewel expert, that they may 


wwe 


~ { 


‘Scaling Bernina’ plomacie, 13205 feet high. The hardy 
soldiers were ted together with a series ef long fopen. 


owe their color to the little known and 
only lately-discovered element hafnium. 
‘This expert, first to recognize the stone 
as a new variety of the semiprecious ma- 
terial aircon and to name it “starlite, 
first set about tracking its source. All 
samples turned out to originate from a 
single place, near Chantaboon, Siam. 
Brown zircon crystals, he found, were 
heated with cyanide of potassium, a poi- 
sonous compound, in a crucible for several 
hours. When they came out some of them 
were of the peculiar shade of blue. These 
‘were the heavier varieties of zircon. 
These very varieties, Dr. Kunz points 


out, are those that are known to contain 
the clement hafnium in small quantities. 
He suspects therefore that the hafnium 
produces the color, which is brought out 
‘with the aid of the chemical treatment. 
Despite this handling, the gems are not 
considered artificial by jewelers; they are 
prized varieties of aircon. A five-carat 
stone of the new blue color, it is reported, 
sells for about $60. 

‘The clement hafnium, known onk 
since 1923, was discovered by two Danish 
chemists and soon after was isolated in 
pure form from rare earths, Now it is 
known to beabundant enough to make up 
1,200,000 part of the earth's crust, 
though commercial uses still await it, 


lls Why Mayan Prayers 
Brought the Rain 


HEN the ancient Mayas of Centra 
merica for rain they got a 
quick replys “Phelr prayer was ansiered 
the same day it was offered, oF 
very shortly after. This was not 
divine intervention, but a scien- 
tific coincidence of the seasons, 
according to Zelia Nuttall, fa 
‘mous expert on Central Amer 
ican history. who recently ad- 
dressed the Royal Anthropolog- 
ical Institute in London. 

‘The Mayans conducted their 
annual ceremony of sun worship 
and prayer for rain on the first of 
two days in the year when the 
sun, in tropical parts of the 
earth, stands precisely overhead, 
‘These day's correspond to the 
astronomer's equinoxes, well 
known harbingers of rain. ‘The 
explanation of the downpour 
which followed the yearly prayer 
is purely physical, Nuttall de- 
clares. When the sun is directly 
overhead the ground is highly 
‘warmed. This heats the air next 
to the ground and causes warm, 
moist air to rise. In the upper 
air this moisture condenses to 

‘The Mayans were versed 
astronomy to a remarkable 


but they failed’ to connect the 
natural sequence of the sun’s 
position with their fervid prayers. 


Men Win Race with Rats 


RTY-THREE white rats recently 
vied with twenty-three college stu- 
dents in threading a maze at the labor- 
atory of R. W. Husband, psychologist of 
the University of Illinois, who is bent on 
‘comparing the intelligence of rats with 
that of men, 
“The rats were turned loose in the maze, 
with a food reward at the other end. ‘The 
students were blindfolded and traced the 


e 


same maze pattern with their fingers 
Tt was found that the students, though 
receiving no dinner as their reward, were 
quicker than the rats in_winding’ their 
way through the maze. The rats erred 
‘most often in taking left turns persistently 
because one left turn happened to prove 

rect. ‘The students, who were familiar 
ith the idea that mazes turn right and 
left confusingly, tended to make the mis- 
take of turning alternately to right and 
left too regularly. 


Water Tanks Nest at Top 
of Eighty-Foot Tower 


MISRING ntntriat buildings attrac; 
tive has of recent years been one of 
ithe minor accomplishments of the engi: 
neering world; but nowhere, perhaps, 
have the results been so striking as in a 
unique building erected in Suffolk, Eng- 
land. At the top of this eighty-foot ferro- 
concrete tower, four huge circular tanks 
project from the corners like the bastions 
‘of some queer medieval castle. 

‘The unique building is to be used for 
the manufacture of artificial silk. Above 
three floors of offices is a water-softening, 

lant, where the water used in the manu- 
jacturing processes is first treated. It is 
then passed to the circular tanks. for 
Storage and distribution to al parts of the 
works. 


Autumn Leaves Still Gay 
After Millions of Years 


ALEOBOTANY, the science of flower 
fossils, has lately brought to light some 
‘unusual specimens, autumn leaves. mi 
lions of years old imprinted on rock with 
the original colors retained. Dr. Ralph 
Chaney, paleobotanist of the Carnegie 
Institution in Washington, reportsthetfind- 
ing of these curiosities in newly discovered 
fossil leaf beds of Wheeler County, cen- 
tral Oregon, He predicts the fossil fora 
found in this region will throw important 
light on numerous extinct plant species 
which must, have formed a semitropical 
jungle in primeval Oregon. 

‘How the autumn leaf fossils preserved 
their color is still a mystery, but it has 
been explained tentatively by the pres- 
ence of minerals in the rock bed. 
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Old Wooden Water Mains 
Unearthed in London 


IHE evolution of the underground pip- 
ing system of a large city coul 

partly traced in the Bloomsbury district 
‘of London, England, when replacement 
work was undertaken, following a series 
of gas main explosions, and a number of 
‘old wooden pipes used in bygone days for 
the transmission of the cliy's water and 
's supplies was unearthed. The increase 
fn the city’s water consumption was 
clearly demonstrated by the difference in 
bore between these old wooden pipes and 
the steel mains installed in their place. 
Moreover, the decrease in the thickness of 
the material in proportion to the bore of 
the pipe, through the progressive stages of 
wood, iron, and steel conveyors, bears elo- 
quent testimony to the ever-growing efi 
clency of engineering. Above are shown 

sections of the old wooden mains. 


American Bald Eagle Is 
Near Extinction 


few years the American bald cagle 
will be seen only on coins and the coat 
of arms of the United States unless drastic 
action is taken to save these birds from 
extinction, according to W. Dewitt 
Miller, ornithologist of the American 
seum of Natural History, New York City. 
In the last twelve years, about 70,000 
bald eagles are said to have been slaugh- 
tered in Alaska alone. 

‘When an emblem for the nation was 
being selected, Benjamin Franklin de- 
clared “the eagle is a bird of bad moral 
character.” Most people agreed. Eagles 
were accused of stealing lambs and even 
‘of carrying away children. Recent studies 
made by Dr. Francis H. Herrick, of 
Western Reserve University, Ohi 
proved the bald-headed eagle 
most of the crimes attributed to it 


The Old Traffic Problem 


ARLY 300 years before the auto- 
mobile appeared, traflic congestion 
vas already a problem. In London, 
retired naval officer, named Bailey, had 
bought carriages previously used only by 


aristocrats, dressed the drivers in 
and had begun carrying passengers. By 
1635, ‘fifteen years after the Pilgrims 
settled in America, London was already 
discussing the traffic problem. A. procla 
mation resulted, barring semi-public ve- 
hicles from the streets 

Within the memory of people still liv 
in England, there were only 2,000 publi 
carriages in the largest city in the world. 
In the last few decades the coming of the 
taxicab and the omnibus has increased 
trafic many fold. Twenty-five million 
automobiles now run on the roads and 
Streets in America alone. Widening thor- 
‘oughfares and restricting parking are 
temporary steps in traffic control. 


Builds Novel Telescope 
in His Back Yard 


UR hundred individual 
mounted on a wooden rack are being 
designed to provide a reflecting surface of 
100 square feet in an unusual experiment 
in telescope construction by C. W. Wood. 
worth, professor of entomology at. the 
University of California. It it is ‘com 
leted and proves succesful, it will be the 
Targest elector telescope in the world 
At present. the largest. is the 100-inch 
reflector of Mount Wilson Observatory in 
Calflora, made of one slid piece of 
lass. 

With the aid of his novel instrument, 
Professor Woodworth expects to see and 
photograph the largest image ever made 
Of a heavenly areas He has worked for 
two years on this telescope, grinding each 
of tie 400 lenses with a specal apparatus 
find fitting them together. 

"The instrument is being built in thi 

rofessor's own back yard. On top of his 

i, sixty feet away from the rellecting 
mirror, he has erected a. scaffolding on 
which’ he will mount an. eyepiece. 
‘hvough thin he wil make hin obaerea 
UUons, picking up the image rected by 
the unfted lense 7 
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How the Mother Birds 


Feed Their Young 


POPULAR SCIENCE MONTHLY Manes, 1980 


More Ways Than One 
to Catch a Fish 


6 


Some Anglers Prefer Arrows, Spears, 
or Traps; Others Make the Birds Do 
the Work—Unusual Picture Stories 
of a Favorite Sport the World Over 
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tn theie motoreyce. ‘To the balloons thy attach 
their liner with baited hooks and siakers. "The 
Wind ‘sweeps the balloons out, line nnd al 


“Watch Dad land 4 big one!” This unusual photograph 
‘shows how a Javanese father and son go ahing. Instend 


Seland arr, Wading oxt to a Cot pro 
‘Sater, they wate for ch wo come 
bala ee nod skilful 


(ne of the great xh traps which may 
the upper Pasig River on the island of 


‘et by means of ropes sided by counterweights 


Macy South Sea Inlanders prefer the throw-aet for 


‘rate thee method of eating. Carrying small nets, 
folded ‘and weighted, they wade out from shore 
‘When one spate a school of fab, he quickly casts his 
tet outsprend, somewhat at a comboy throws lasso. 
Tn this sport the natives develop surprising sil 


66 


Passe 
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“The Most Repulsive Fish in the World” 


find the stonefah, Where the four white marginal 


'URKING on the sea bed of the Great 
4 Barrier Reef, off Queensland, Aus 
italia, and so shaped and colored as to be 
almost indistinguishable from its 
roundings of horseshoe clams, knobby 
corals, and alyue-covered stones, a fine 
specimen of the “'stonetish,” called the 
world’s most repulsive fish, was discov 
ered. recently by G, P. Whitley and 
W. Boardman, two scientists of the Au 
tralian Museutn 

With its heavy, jagged fins, the fish 
resembles a rough-hewn, winged corny 
opia, Instead of scuttling away at the 


scientists’ approach, the ¢ 
mained absolutely motionless, w 
took the photograph 

when they prodded it with 
tantly raised three poisonous’ spines 
ong its back. Its skull-like head was 
distorted into a series of bumps and hol 
lows of a lemon-yellow color, and pock 
marked with gray. ‘The spines, too, were 
yellowish, with their covering puckered 
into fronds and frills that completely dis- 
guised their poison bags and needle 
points. Carefully the men netted the 
Strange fish and carried it home at arm's 
length. In captivity it died. 

‘The stonefish relies upon its spines, 
armed with their deadly poison, to pro- 
tect it from all enemies, which’ explains 
why this specimen did not dart away at 
the scientists’ appearance. Occasionally 
the poison has a fatal effect upon its vic- 
tims. But one victim—a fisherman who 
hada finger scratched by one of these 
spines—recovered after much pain. For 
fifteen hours after the scratch, he told the 
scientists, he suffered intense agony and 
could get no relief from either doctors or 
herbalists. At times it felt as though 
someone were twisting each of his verte- 
brae separately. 


Germs in Wound 11 Years 


A. GERM colony which tok up lodging 
in the shoulder of a British Tommy 
when he was wounded in battle eleven 
years ago was recently found to be still 
alive, according to the report of the oper- 


ation which brought it to light, made by 
Dr RJ. V. Pulvertait ofS Thomas! 
Hospital, London. 

‘That a colony of bacteria, organist 
only a few hundred-millionths of a cent 
meter in diameter, should demonstrate 
the power to hold out to such a hearty old 
age is a remarkable fact of biology. The 
serms had to battle against not only the 
resistance of the soldier's body, but also a 
serum which was injected at the time of 
his first operation at the front in 1918. 

Some months ago the soldier com- 

ined of pain in the shoulder. Surgeon 

‘ulvertaft operated and discovered a 
shell fragment which had been missed 
before, surrounded by the hardy. mi 
‘robes which had regained their vitality 
and started to make trouble again 


Ice Crystals Ages Old 


CAVESin southwestern France water 

crystals have been found which are 
estimated to date back to prehistoric 
times. They were discovered in, the 
“Cave of the Sister of the Falls” by 
archeologists who were exploring for 
traces of primitive men, and proved to be 
perfect water crystals, probably the 
largest ever found. Some were about four 
inches across and an inch thick. Solid 
natural iceor artificial ice seldom con- 
tains perfect crystals. To find them one 
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must examine snowflakes or else the 
“frost pictures” which appear on window 
panes in extremely cold weather. 
‘Theformation of the unusual icecrystals 
in the French cave has been attributed to 
the remarkably constant conditions of 
moisture and freezing temperature which 
prevail in the cave. If a chemist were to 
make similar crystals of salt or sugar in his 
laboratory he would have to have similar 
constant conditions. But in the case of 
the water crystals Nature did the work in 
her own laboratory without a flaw long 
before man's laboratories were even con- 


Twenty-Foot Water Wheel 


A 10PRorepover water wheel, exid 
to’ be the biggest ever built in the 
United States, is nearing completion at a 
Newport News, Va., shipbuilding. yard 
It is America’s bid to capture supremacy 
in the building of the great rotors, of 
which the world’s largest are those of 
70,000 horsepower at Niagara, Hitherto 
large water wheels usually have been 
imported from Europe, 

When completed, the new wheel, twen- 
ty feet in diameter and weighing 150 tons, 
will be installed in a 100,000-horsepower 
hydroelectric plant at Spiers Falls, N. Y. 


Aluminum Playing Cards 


PLAYING cards made of aluminum, 
with colored faces and backs, are the 
newest thing for a game of bridge. They 
look and feel like ordinary cards, except 
that they are a little heavier, ‘On the 
beach of porch, the cards will not blow 
away, and they are handy for the camper, 
too. if soiled or sticky, they can easily be 
washed, 


int Mushroom as Large 
as a Hatbox 
HE historic woods of Fontainebleau, 
rrance, have gained added fame from 
their ability to produce giant specimens 
‘of fungus. In the recent exposition of 
mushrooms and like growths in the 
Muséum d'Histoire Naturelle, Paris, 
France, appeared one such specimen, 
illustrated in the photograph. Some idea 
of the huge size of this growth may be 
gained by comparing it with the human 
hand resting upon the top of the dead 
‘wood to which the fungus is attached. 
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Roping Wild Elephants 
| in the Jungles of India 
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New Devices ™® 
for the Home ~ 
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‘An susiiary electric heater for extremely colt weather is con- 
‘tained ine cabinet which lion Faeht over the wteam radiator, 


Hot, water Ie safely poured from thie novel 
feta, Two handles 


‘A comfortable armchair by day (above) ie transformed by one simple motion into ths 
‘lage bed for the unexpected overnight 
{Shlch Gis donde the chair when Cowet. 
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Is Aviation Falling Behind? 


ECENTLY the Daniel Guggenheim Safe Aircraft Con- 
fest came toa cloae, Any 


of its being a “contest” 

in any sense of the word faded long before 

Cer imane eatomateae’ rete tae 

310000 award ‘bectuse If was the only one succeufully to 
te the eighteen required tests for safeness. 

‘These requirements were admittedly difficult, and all credit 
{s due the winner for its ability to satisfy them. Yet the dis- 
turbing fact remains that there were no finals in the comy 
tion, simply because no other airplane entered could do 
‘The record of the competition is disheartening; twenty-seven 
entries promised; fifteen actually entered; nine remaining after 


withdrawals; three remaining after the prelimi 
only one that could pass them all. ‘Tw of the " 


fan alarming record. It confirms what keen observers 
have been declaring—that in response to the enthusiasm de- 
Yeloped by Lindbergh's Paris fight, manufacturers have been 
ing out aisplanes in cantly along conventional lines, 
er than pausing to experiment extensively with radical 
‘leaigns ‘that "might lead ‘to greater safety. This opinion is 
shared by at least one airplane manufacturer, who now plans 
an extensive research pr to develop new aircraft types. 
His action is well taken. ts high time that makers of acre 
discard the plan of letting well enough alone and catch up with 
the pioneering research spirit now demonstrated by other great 
American industries. 


Good Memory—Easy as “Pi” 


THEE recent reported memory aid of Sir James H. Jeans, 
British astronomer, for a value of “pi”— 
the ratio of a circe’s circumference to its diameter calls to 
mind more than one method of jogging up a wayward mind. 
Sir James is the author, it may be explained, of the edifying 
sentence, “How I want'a drink, alcoholic of course, after the 
heavy chapters involving quantum mechanics!" The number 
of letters in each word of this sentence helps his students, he 
says—and possibly Sir James himself, who knows?—to recall 
the value of pi to the fourteenth decimal place, which is 
3.14159265358979. 

Absent-minded pedants, and students too, profit by similar 
tricks. The chemical formula of borax, Na:B.Or, is still re- 
membered by a former chemist, who has long since abandoned 
that pursuit for other fields, because his old-time professor 
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pointed out that the “ “Before” the “O- 
seven.” It has a lytical ring to it. 
And there was the ingenious college student who memorized 
is chemistry laboratory procedure by putting it into rhyme. 
Of his verse only this fragment remai 
“To obtain a precipitate, testi 
The solution is neutral at best; 
For if acid dichromate is present, instead, 
You will get a less delicate test. 
‘Thus the “Thirty days hath September" kind of memory- 
jogger has its place in science, too. And, after all, why not? 


Next—Built-In Radio 


15 rumored that various forms of so-called automatic 
tuning will be featured in next year’s radio receivers, This 
seems logical, considering that there isn’t much room left for 
improvements in tone quality, volume, sensitiveness, and the 
‘other qualities most desired in'a set. Indeed, the radio receiver 
may eventually be classed with other mechanical apparatus 
around the house that now perform their valuable functions 
sight unseen, 

“The old-fashioned parlor stove has been banished by the far 
more efficient cellar heating plant, ‘The craze for open-work, 
plumbing is giving way to the demand for builtin bathtubs 

the radiators must hide their homely features under 
faney grill work screens, 

Perhaps the radio of the future will become a simple enam- 
led box to be installed, like other houschold machinery, in 
the cellar, attic, or an out-of-the-way closet. The dynamic 
speaker, or some possible suceessor, may become a regular part 
of the living room wall construction 


A Great Air Sport 


“A ‘MILLION glider pilots by 1935." ‘That is the aim ‘of 
the National Glider Association, recently expressed by 


plane. Now 
‘Americans an opportunity 
to get into the air, caioy the thrill of birdlike fight, and gre 
the nese of plane piloting with a minimum of risk and 
expen: 

ey hundred thousand enthusiasts have joined soaring clubs 
in Germany. We predict that a far greater number will be 
flying engineless planes in this country within the next few 
years. ¢ radio, the small motor boat, the automobile, bere 
‘with a handful of devotees, and the number of their users 
grown to millions. The thousand members of the thirty-tw« 
gliding clubs affiliated with the National Glider Associat ion are 
pioneers in « sport which will soon be familiar in all if 
‘the country. 

Porutar Scuzxce Mowruty, through a series of articles 
‘commencing in this issue, hopes to stimulate greater interest 
in this most attractive of air sports. 


They Are Saying— 
[ALF of the total work of the world is done in the United 
States.”—Dr. Thomas T. Read, Professor of Mining, 
Columbia University. 
“Speech in the theater has felt the influence of the telegraph, 
the telephone, and the typewriter. The infuence of all out 
most of the 


time-saving, distance-killing devices is evident 
3. staccato and brief, that I overhear today 
Pierce Baker, head of Yale University Dramatic 
tment. 
“The most valuable stone in the world today is the emerald of 
pure water.” —Dr. George F. Kunz, New York gem expert. 
“There is no such thing as a pure race anywhere. Even in 
Scandinavia, supposed home of the Nordics, not fifty percent 
of the can be classed as Nordics."—Dr. Fay-Cooper 
Cole, Professor of Ant y, University of Chicago, 
“The time is not far distant when meats will be cut up into 
[Hants thes Troon, pchaged, and dutsbotod through grocery 
ts, then frozen, tributed through grocery 
chains, independent grocers, and other outlets in the same handy 
way that groceries now are sold.”—Charles C. Small, President, 
American Ice Company. 


“The year has been gratifyingly and unexpectedly rich in 
progress "Dr. ‘Chart G. Abbot Secreta, Santvonan 
stitution. 
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How to Control 
Sereen Grid 


Experiments on the POPULAR SCIENCE 
MONTHLY Distance Getter show ways 
to get rid of cross modulation and 
improve selectivity of the receiver 


By 


ALFRED P. LANE 


with enthusiasm, ‘The new tubes, 
they said, would make radio re- 
ceivers easier to design and more efficient 
in operation, ‘Their ns have 
largely been fulfilled. For any given de- 
sree of sensitiveness it is easier and sim. 
ple to employ a circuit using screen grid 
tubes. . 
In one respect, however, the screen grid 
tube has brought a distinctly new trouble. 
A peculiarity of the new tube is that its 
‘amplification depends on the voltage 
applied to the screen grid. As the volt- 
age is reduced, 50 is the effectiveness of 
the tube. Engineers believed that this 
feature would prove to be the long sought 
solution of the problem of controlling the 
volume of a full electric set. Consequently 
varying the voltage applied to the screen 
rid now is the popular method of con: 
trolling volume on a sereen grid set. 
Unfortunately, however, when a sensi 
tive sereen grid set is used near several 
broadcasting stations this method results 
in apparent lack of selectivity. Stations 
many degrees apart on the dial jumble 
together, and the set owner naturally 
blames the new sereen grid tubes. 
Experiments by the engineering staff of 
the Popular Science Institute, working on 
our Screen Grid Distance Getter, have 
resulted in locating the cause of the 
trouble and in working out a remedy. 
‘When a sensitive screen grid. receiver is 
subjected to powerful Jocal signals from 
two or more stations, the volume control 
must be tured down so far that the 
screen grid of the tube actually operates 
ata very low potential, resulting in 
serious reduction in the control grid bis 
Under such conditions cross modulation 
takes place. 


'GINEERS hailed the appearance 
E of A.C. type seren gd tubes 


ti 


HE common, method of designing a 

radio circuit is to use an antenna coil 
closely coupled to the grid coil of the first 
tube. ‘The antenna circuit is left untuned 
and, in consequence, it is literally alive 
with the carrier waves of many different 
broadcasting stations. When the screen 
grid voltage is reduced too low there is a 
grid current flow owing to the lower C 
bias, and the effect is to give the tube a 
rectifying action, Each carrier wave, of 
course, carries its own voice modulation 
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that represents 
the broadcasting 
at that particu- 
Jar station, and 
the rectifying ac- 
tion produces the cross modulation. 1 
‘means that the modulation of one carrier 
wave is impressed on the other. The re- 
sult is that no matter how many tuned 
stages are used, the two powerful stations 
cannot thereafter be separated because 
‘each carries a definite impression of the 
modulation of the other wave. 

‘There is a definite way by which the 
radio set owner can distinguish between 
cross modulation and ordinary lack of 
selectivity. If cross modulation is taking 
place, both the station that is tuned in 
and the interfering station will become 
‘weaker as the dial is moved away from the 
tuned-in station's wave length; and per- 
haps both will disappear altogether before 
the pointer reaches the division on the 
scale at which the interfering station 
normally is heard. If the trouble were 
true lack of selectivity the interfering 
station would sound louder as the station 
to which the dial was tuned faded away. 

‘The solution of the problem, as worked 
cout in the Popular Science Institute radio 
laboratory, is to abandon the present 
method of controlling the screen grid tube 
and substitute the following method, 
Instead of applying a varying voltage to 
the screen grid, this element of the tube is 
maintained continuously at the rated 

ing voltage which, in the case of the 
UY-224, is ninety volts. Then the volume 
is controlled by changing the bias applied 
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to the control grid of the tube. The 
cuit, shown in the diagram, should allow 
the control grid bias to be increased from 
minus three volts, the rated working 
voltage of the latest UY-224 tube, up to 
ten or even twenty volts, depending on 
value of resistance Z. ' This method 
eliminates the possibility of grid current 
flow and makes cross modulation impos- 
sible. For the set owner the apparent 
result isto improve the selectivity. 

There is a possible disadvantage of 
any type of volume control that works 
by changing the pate curent ofthe tubes 
If used on an extremely sensitive set in a 
locality close to a number of broadcasting 
stations, and if the set is connected to a 
Jong outdoor antenna, there may be signs 
of distortion on the most powerful local 
stations when the volume is turned W 
down, ‘The remedy is to use two antenn 
—a short one for local reception and a 
Jong one for distant stations a few de- 
srtees on the dial from the local station. 

Builders of the Sereen Grid Distance 
Getter described in the September, 1929, 
number of Porurae Scuzxce Moxtuny. 
and now available in Blueprint 109, will 
find this diagram particularly useful in re 
vvising the circuit to conform to the new 
method. Of the second two tubes shown 
in the present diagram the first is arranged 
in exactly the same way as before, con- 
nections being made to the two wires 
indicated by arrows. Resistances K2, 
Ré, RS, and RO are of the same values as 
in the original circuit. 7 also is the same 
10,000-ohm potentiometer. Z should be a 

fixed resistance of any value from 
50,000 to 100,000 ohms. Of course, only: 
the wires involved in the new method of 
control are shown in this diagram. All 
other wires remain as in Blueprint 109. 

By this new method of control a con- 
stant but small flow of current going 
through resistance Z produces a drop in 
potential as it flows through the portion 
‘of R7 that is included in the circuit, and 
by moving the contact of R7, the bias of 
the control grid G can be set at any value 
from minus two and a half to three volts 
‘to minus six or seven volts 
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Useful Hints for the Radio Fan 


Rewiring for the New A. C. Tubes 


How to Adapt a Battery Set to Use 227 Heater Tubes; 
Plugging in the Headphones for Distance Reception 


HE. simplest 
‘method of re- 
wiring an old 
battery set for 


A. C, operation is to 
use, type 227 heater 
‘A.C. tubes in all sock- 
tts except that of the 
last audio stage, in 
which a type i71A. 
power tube should be 
used. In Porvtar 
Science. Montuny 
for February, 1929, on 
page 65, was outlined a 
method of rewiring & 
battery set, using 226, 
227, and 171A tubes 
Now that the 227 tube 
hhas been so. greatly 
improved, however, more satisfactory re 
sults will be obtained by using these tubes 
in place of the 226 tubes formerly used in 
the radio-frequency and first audio stages. 
‘The fact that the 227 tube has less inter 
Jement capacity and a somesshat higher 
implification factor insures better result 
with this tube in the radio-frequency 
stages, particularly in sets of the neutro- 
dyne type. Also, the 227 tube ism 
‘easily balanced than the type 226 
operates with less hum in the first audio 
stage. 

“Assume that the battery set is of the 
conventional five-tube type, with two 
tuned radio-frequency stages, a detector, 
and two audio stages; and that it is now 
‘operated with a storage battery and a B 
‘liminator, ‘The new apparatus necessary 
to change it over to full electric operation 
with type 227 tubes will consist of four 
ye sockets, three 1,500-ohm fixed 
resistances, two one-mictofarad by-pass 
condensers, one 2,000-ohm fixed resist 
fance, and one twenty-ohm center tapped 
fixed resistance, A filament heating trans- 
former capable of delivering two and one 
half volts, and with sufficient output to 
supply four 227 tubes, will be necessary 
If'your B eliminator is not fitted with a 
separate five-volt w suitable for 
operating the filament of the type 1714 
tube, a small five-volt filament heating 
transformer will be needed. 

‘Remove the wires leading to the G and 
P terminals of the radio-frequency, de 
tector, and first audio sockets, and cut the 
filament wiring loose right at the socket 
Connect each pair of filament leads that 
supplied battery current to the old sockets 
together. On the last socket, which holes 
the 171A tube, simply remove the two 
filament wires and connect them together. 
‘Then refer to the accompanying diagram. 
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Diagram showing new wiring necessary to change « battery operated set to one using type 
LITA. C. heater tuber. The ned fsitaace placed inthe frst sadho stage fof 1,500 chins. 


Place the Y-type sockets in posi 
reconnect the G and P terminals. 
11 or heater terminals are connected in 
parallel by twisted wires to twisted wires 
running to the two and one half volt 
winding of the filament heating trans- 
former. ‘The last audio socket filament 
terminals are connected by twisted wires 
to the five-volt filament heating trans- 


A B C’s of Radio 

sclectivity of any radio re- 
ex is always poorer on the 
lower wave lengths. Their power 


sepa 7 
the same wave length, aud acherk- | 
uup of the assigned” frequencies | 
in) tse inthis country. sbows 
that near the low end of the di 
| there are many points where two 
‘oe mare stations should be received 
ttt exactly the same point. 
| “Ta ‘theory, the assignments are 
such that stations supposed to 
be working on the same wave | 
length or frequency are located 
| far apart. In practice, however, 
the great range of even the 
| smallest station on a good night 
| results in a hopeless hash at many 
points on the dial. There seems 
The no way to improve the situa- 
tion exerpt by climinating ma 
of the stations now broadcasting. 


former winding, The 
K terminal of the de- 
tector socket goes to 
the old filament wiring 
at the nearest point, 
‘The K terminals of the 
radio-frequency sock- 


2° auDIO 
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ets are connected to 
1,500-ohm resistances 
tad the other terminal 


nearest poi 

‘This applies to the 
first audio socket als, 
except that a onemi 
cerofarad. by-pass con- 
denser is connected 
around the resistance. 
‘Connect the ends of the twenty-ohm cen= 
ter tapped fixed resistance to the five-volt 
winding, ‘The 2,000-ohm fixed resistance 
fs connected in with one end to the old 
lament wiring, The “X” in the diagram 
represents the nearest point on the old 
battery filament wiring. ‘The B eliminator 
iscon nected to the ‘minus B,” “detector” 
and “amplifier” binding posts as usual. 

If the receiver lacks sensitiveness, by- 
pass one oF both of the 1,500-ohm resist- 
ances on the radio-frequency stages. A 
‘quarter or half microfarad condenser is 
ample. If the set is a six-tube outfit, 
another Y-tube socket and another 
1,500-ohm resistance will be needed. 

For volume control use a high resist- 
lance, noninductive, noncapacitive poten- 
tiometer connected across the antenna 
and ground binding posts with theantenna 
lead connected to the contact arm. 


Use Headphones for “DX” 


AR phones are superior to a Toud- 
speaker in hunting distant stations 
as even very faint signals can be heard 
and headphone reception late at night 
does not disturb sleeping neighbors 

It isn’t practical, however, to connect 
the headphones in place of the loudspeaker 
without some way of decreasing the vol- 
lume. The simplest method of doing this 
isto uses high grade variable testance 
connected across the output terminal 
parallel with the headphone cord tips. 
Special output, volume control units 
suitable for this purpose are available 
that will make it unnecessary to do any 
wiring inside the receiver. 

The set's normal volume control cannot 
be used because turning it down reduces 
the radio-frequency amplification, very 
necessary for distance reception. 


‘Manen, 1930 


Kasy Ways to Shut Out 
Man-Made Static 


By JOHN CARR 


LTHOUGH natural static is a 
radio ‘nuisance for which no 
Tomedy het been found, man- 
made static, including all types 

of interference prodiiced by electrical ma~ 

chinery, can, in many cases, be elimi 
nated, 

‘Whenever extraneous noises interfere 
with radio reception the frst step, there- 
fore, is to determine to which type of in- 
terference they belong. The testis simple. 
Disconnect the antenna wire from the 
receiver, and if the interfering noise dis- 

ss immediately, itis safe to say that 
it is caused by natural static or by man- 

‘made static that is not coming in by way 

of the power wires that supply current to 

the electric set. 

If, on the other hand, the noise con- 
tinues, the trouble almost surely is caused 
by man-made static coming over the 
power wires unless, of course, there is 
something defective'in the set itself, such 
as a loose connection. If a check-up indi- 
cates there is nothing wrong with the set 
tthe solution of the problem is as shown in 
Figure 1. An approved type 
of ‘interference eliminator is 
connected between the wall 
socket and the radio. set. 
This automatically eliminates 
interference coming in by 
vay of the power witng. 

interference sliminators 
ay be of two different types. 

‘The simpler contains only 

filter condensers 

thown in. Figure 2a. ‘The 

eflect of these condenses i 

to e sudden pulsa- 

tHons that’ make interference 


FIG.2 


ference is severe may require 
‘4 more elaborate eliminator, 
Inaddition to the condensers, 
radio-frequency. choke coils 
must be connected in the cir- 
cuit as shown in Figure 2-b. 
‘The condensers provide an 
easy path for the interfering 
pulsations, and the choke 
coils, although they have no 
appreciable retarding effect 
on the sixty-cyele current 
that runs the set, provide a 
very difficult path. In effect, 
the radio-frequency chokes 
form a barrier across a road, 
with the by-pass condensers 
providing a detour around 
the electrical path through 
the radio set. 

‘The principal source of 
man-made static is an elec~ 
trical spark, produced at the 
contact of a switch, at the 


ae ae 


ter condensers only (a) and with Se, 
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commutator of a motor, by a 
trolley sliding along an overhead. 
wire, or wherever the flow of 
electric current is suddenly in- 


terupted. 

‘An ele.tric spark, tests have 
shown, always produces trains 
of untied high frequency elec- 
trical oscillations. In character 
these are essentially the same as 
the radio broadcast wave except, 
of course, that they are virtually 
untuned, so that they usualy can, be 
heard at any point on the dial. They flow 
ey ied 
‘occurs through both sides of the wire and 
thus along the power wiring into the radio 
set 


If the spark is exceptionally strong it 
will produce a radiation in the air from 
the wire. This form of man-made static 
in many cases is incurable, particularly it 
there is no way by which the spark oscil- 
lations can be smothered at their source. 

The factory built interference eli 
nators illustrated in Figure 3, or similar 

home assembled out- 
fits, may be used 
either at the receiver 
to prevent man-made 
static from getting 
into the set by way of 


the or to il 
the interfering 
Intons af tet pouree, 
provided the source 
can be located. In a 
+ large apartment 
house, for instance, 
where many switches 
are being turned on 
and off at frequent in- 
tervals and other elec- 
trical apparatus is in 
in interference 
eliminator will pro- 
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vide good results if connected between 
the radio receiver and the wall socket. In 
cases where most of the interference is 
caused by one or two pieces of machinery, 
‘is more effective to place the eliminator 
the power wiring circuit as close to the 
interfering machinery as possible. 

According to a recent, survey made 
by the power companies, | industrial 
apparatus is responsible for lightly lest 

in one third of the man-made static, 
Household appliances, on the other hand, 
cause about one quarter ofthis form of in! 
terference. 


'F THE, application of an interference 
eliminator to the receiver fails to affect a 
‘cure, the first problem is to determine the 
time of day when the interference occurs. 
This often provides a clue to its general 
source. If, for example, the interference 
starts at eight o'clock in the morning on 
weekdays and goes almost continuous 
or at periodic intervals up to five or 
g'dock and there is no interference on 
Sundays, then almost certainly it is 
‘caused by machinery in use in a near-by 
factory or store. It then becomes a matter 
‘of scouting around until the source of 
trouble is located. Usually the owner of 
the disturbance-causing apparatus will 
gladly codperate. 
‘Suppose, on the other hand, that the 
noise always starts in just about sun- 


to ten 


would indicate that the mech- 
soln in tee 
flashing sign is causing the 
thi inci te 
plication of an interference 
climinator, or a specially de- 
signed filtering circuit if the 
sign is a very large one, will 
See cy aon 
noise occurs only on one or 
two nights a week at about 
Sete 
tend rand 
ia 
rectifier battery — ch: fs. 
Here, too, the remedy wil 

‘simple once it is located. 


Gus Explains 


Why Tire Chains Are Safes 


NCE MONTHLY 


And Demonstrates His Point by Using Them to Pull 
the Car of an Unbelieving Motorist Out of the Mud 


from Morrison,” Gus Wilson grum- 

bled to his partner, Joe Clark, as 

they stopped the Model Garage 
service car beside an expensive new coach 
job that was stuck in the mud. 

“Where are your chains, Mr. Morri- 
son?” asked Gus, as he noticed the posi- 
tion of the stuck ea 

“Never use “em, 
“they're no good.” : 

Gus said nothing. Previous experience 
‘with Morrison had shown him the futility 
of arguing with an obstinate, opinionated 
rich man, Instead, the veteran auto me 
chanic dug around in the back of the serv: 
ice car and pulled out a pair of chains big 
enough to go around Morrison's tires 
you don’t believe in chains, Mr. 
Morrison,” he remarked. —“Now’ just 
watch what chains will do for your ear.” 

‘One rear wheel of the car still remained 
oon the concrete of the highway but rested 
fon a smooth coating of ice. ‘The other 
‘wheel had sunk several inches into a bog 
of half frozen mud at the edge of the 
road. 

Gus stretched one of the chains on the 
ice-covered pavement in front of the up 
wheel and hooked the end nearest the 
tread over the tire and around one of the 
spokes. 

“Watch it now, Joe,” he said as he got 
into the car and ict the clutch in gentl 
‘The wheel in the mud remained station- 
ary, but the other started to turn, pulling 
the’ chain toward it along the ice until a 
cross link caught under the tread. ‘The 
links bit into the ice and stopped the 
wheel from slipping. ‘The bogged wheel 
started to churn in the mud, but, as the 
tire had a good tread and the mud had a 
relatively solid bottom, the car crept for- 


Te been expecting a call like this 


snapped Morrison; 


By 
MARTIN BUNN 


ward, rolling onto the chain. By the time 
the chain was completely around the tire 
the car was almost back on the road. 

“Well, what do you know about 
exclaimed Morrison in amazement. “L 
thought all the time that the wheel in the 
mud was doing the slipping. 

“It all depends on the kind of mud,” 


ets a chill every 
‘about doing any work on the car 
chap is always in 
fever to do something whether it 
needs doing or not. He just can't 
keep his hands off « monkey wrench 
for a screw driver and his car is in 
pieces a good part of the time. The 
‘other fellow’s car goes to pieces all 
by itself, if he doesn’t turn it in for 
1 new one when it starts to rattle. 
It’s uncomfortable to be chilly and 
there's no fun in a fever. Be tem- 
perate—fix things when they need 
fixing, but don’t spend all your time 
snooping around for trouble that 
most likely isn’t there. 


Gus explained. “If there wasn't any ice 
fon the road and the car got stuck you 
could be pretty sure the wheel was bog- 
ged in one of those soupy mixtures that 
simply won't give any traction. In that 
case this stunt wouldn't work, You'd have 
to put the chain on the wheel in the mud.” 

fanny I never seem to have any 
“T got into a beautiful skid ‘with chains on 
once, 40 I decided they weren't any 


“Chai leer at times, 
rouble i, people think 


mitted Gus 
that with chains on, the wheels simply 
can't ‘lide; so they jam on the brakes 
too suddenly o try to go round corners 
too fast. If you happen to lock the 
wheels at a point where there isn’t at 
‘cross chain in contact with the pavement 
the wheels will slide on the rubber in 
grand style; but there's lots of going 
where you can’t navigate at all unless you 
do have chains. Of course, though, you 
‘can get along on wet pavements without 
“em especially if you let a little air out of 
your tres 


EEMS to me,” Gus continued, “that 
the cost of a pair of chains issosmall - 
that it isn’t worth risking an expensive car 
without ’em. Every car owner ought to 
hhave a pair of chains parked under the 
back seat 
“A fellow I know didn’t believe in 
chains and he went on a long trip in sum- 
met without 'em. One day he got caught 
in a terrible downpour of rain and he had 
to make a detour from the main road. He 
met another car coming the other way 
that hogged more than half the road. The 
fellow that didn’t like chains got stuck in 
some deep mud and stayed there until he 
haired a farmer (Continued on poge 146) 
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Forms of Craft Work—Better Shop Methods—The Shipshape Home 


Seascoot—A Family Motor Boat 


By 
W. PF. CROSBY 


HEN Porviak Sciexce 
‘Motuty requested me to 
write a “how-to” article on 
building a small outboard 


boat for fishing and family use, T had no 
idea that before I was through with the 
i Seascoot would sctoally come into 

ing. I expected to furnish the desi 
write a few words of advice on buik 
the boat, and let it go at that, But no, 
photographs of the boat under construc- 
tion were wanted, and the only way to 
take these was to build the boat. 

Seascoot is now complete and in the 
water, and it was not so much of a job 
after all. It took two of us about nine 
working days, or eighteen day all. We 
had built small boats before, so it may 
take you a little longer, 

‘One thing was borne in mind in de- 
signing: that was to make Seascoot a 
eae heavy boat, a Ste sed ne craft 
for hunting, camping, an ‘sips 
Tf need bar ‘she might be used on al 
lakes for running over to get the mail or 
doing sundry otter jobs 

‘She was designed to be 15 ft. 6 in. in 
length for several good reasons. ‘The 
first of these was because boats under 16 
ft. long donot require a Goverment 
license, and the second was because it is 
easy to get planks 16 ft. in length, thus 
doing away with the job of making butts. 
She has a beam, or wit 
may be counted upon, her flat bot- 
tom, to be more than steady even when 
two or three people get over to one 
i ines fern were fred a ile 
to keep down loose spray; and the stem 
was reversed a lite, or given tumble 


‘The 1515. Seascoot has « spacious row of 
seats ln the bow and lange seat in the ser. 


home, as it is sometimes called, in order to 
provide plenty of ‘*bearing” on the water 
and to prevent settling when the engine 
is running. This has resulted in a boat 
with pleasing and entirely practical lines 
In order to keep the boat within rea- 
sonable cost and to make it easy to build, 
it was decided that the best form would 
be a perfectly flat bottom. This is the 
very simplest construction. In the entire 
boat there is no place where one has any 
need to resort to that bugbear of boat 
building, steam bending. The side planks 
are run fore and aft, and one man with an 
assistant can bend them easily in place if 
they are fastened near the bow first and 
then bent around the frames, fastenings 
being put in as the work progresses in 
otder to prevent the board from buckling. 
‘The planks on the bottom are put on 
crossways, or athwartships, as this also 
is easier to do and is better from the 
standpoint of preventing leakage. 


erably sirpeoed to fe thatthe 

agreeably” to find that the 
entire cost was well under fifty dollars 

If you plan to build the boat in a 
callar, be Sure that there is a means of 
getting it out of doors when it is com- 
Pleted. We started the boat in the cellar 
and finished it in the garage. Under no 
conditions plank the boat in a heated 
place, because heat will cause the lumber 
to dry out unevenly and will result ulti 
mately in an unsatisfactory planking job. 


rosby ent a st 
the aid of one of his friends, actually 
built the boat. His insteaet hi 


‘The first step was to 
make a full sized set of 
sections exactly as shown 
in the drawing on page 
76. With the dimen. 
sions before us, it did 
not take long to strike 
ina base line on the floor 
and then another line at 
right angler to it which 
represented a center line, 
A straight piece of wood 

straightedge for this work; 

this and a six-foot rule ofthe usual var 
were all of the tools necessary for laying 
‘Of course, a pencil with a sharp 

t was required to draw the lines, $0 

That they could be followed closely. 
Instead of laying out cach section 

separately as shown in the drawing, it 
was decided to draw each one directly 
over the other, There are only four of 
them, and it is easy enough to distinguish 
between them, In other words, only one 
center line was used for the lot. 

Section No. 1 was laid out first. ‘The 
rale was laid parallel to the base line and 
the dimension marked off from the center 
line out to the point where the side and 
Ibottom boards meet. This is called the 
chine, and will be referred to by. this 
name from now on. ‘The 2044 and 26 in 
dimensions, as given in the drawing, were 
then marked off. We then referred to the 
profile drawing and measured up from the 

line 284 in. to the chine and from 
this point on up to the deck line 22 in, 
above. This gave us the heights of the 

‘chine and the deck, and the two previous 

dimensions were carried over so that they 

‘crossed these two, giving us two points of 

intersection, one’ at the chine and the 

other at the deck. The same procedure 

‘was repeated on the other side of the 

center line so that when finished we had 

simply to connect these points and we 

had the exact shape at section No. 1 
‘Since all boats are designed to the out- 

side of the planking, it now became nec- 

essary to deduct this from the lines as 
laid down on the floor. By referring to the 
drawing we find that the bottom planking 
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is 44 in, thick and the side material 34 in, 
This meant that we marked off these frac~ 
tions on the lines of this section and re- 
drew the real section line }4 in. inside for 
the sides and 34 in, in for the bottom. We 
now had the shape of the first frame. Two 
pieces of stock each about 24 in. Jong were 
cut for the side frames. This length al- 
lowed several inches leeway. A’ third 
piece was cut next for the cross frame at 
the bottom, and this was laid exactly on 
the line that we have just made on the 
floor, ‘The ends of this piece were then 
marked carefully with a bevel to conform 
to the slant of the side frames, and any 
excess wood was removed, “The, side 
frames were fitted exactly to the upper 
edge of this bottom frame and their bot- 
toms beveled to fit exactly the angle made 
by the two sections. A little care during 
this work will save a lot of trouble later 
‘on in the construction, 

Before joining the two sections to- 
iether, it was necessary to cut a notch in 
the exact center of the lower frame for the 
inner keel. We sawed a short sample of 
the inner keel material, and using this as 
a model we marked the exact center of 
the frame, fastened it securely in a vise, 
and proceeded to fit the piece snugly. 

‘The side frames, too, had to be notched 
to receive the fore and alt strips that are 
called seam battens. We divided the side 
frame into three equal parts, from sheer 
to chine, allowing for thickness of lower 
or bottom frame, and notches were cut to 
fit the material for the seam battens. A 
model piece was used in this procedure 
also 

‘We found that errors in laying out the 
frames could be avoided if all frames were 
clearly marked with their number and 


| eerie Stone 


“Truing up the stern piece an 
planing the back frame Sanh 
bith bottom of the stern: Nate 
The inate keel which. name 
entice length of the’ Sost 


CChiscting out the aotches fa 
‘Scotmmadate the two tty tig 
inseam battenns ‘The frames 
‘cn be shaped in pire i 


their outer edges designated with a large 
X. The notches for the side frames can 
be made in one operation by clamping 
them together in a vise. 

When all the notches were made, the 
two side frames and the bottom frame 
were again laid down on the drawi 
the floor and the three pieces fitted to- 
gether. Another piece of wood, called a 
bracket, was then fitted to cover the 
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junction and placed to. allow 
plenty of material on each side, 
‘The grain in this picce should 
run at an angle of about 45 dle 
frees with the bottom piece s0 
that when th comes it 


to make doubly certain that no 
split would occur, 
These pieces were fitted 
y to the outer edges of the 
frames and were fastened to the 
frames with 114-in, No. 7 brass screws. 
Never use iron screws if a boat is to be 
h screw hole was 


Each screw was soaped before it was 
started, 

After we were sure that the frame fol- 
lowed the pencil line all the w: 
we nailed a piece of by 3 


BILL OF MATERIALS 


vot sok OE Ke 
Sides 6 Cypress oF 
ine. 34 10 16 
Bottom and 8 Cypress’ or 
ine. 10 16 
4 Spruce’ 0 
pine. 18 14 16 


Chines and 4 spruce 
Keels. * 


Transom, 
Stem 

Moldings, 
Floor, ete 


Screws 
Screws 
Screws 
Screws. 
Nails 
Tacks. 
Canvas 


2 ats, battleship gray paint for interior 
2 ita: yacht white for outside 
2 als, fed or green copper bottom paint 
1 Ge bit paint for deck, seats, and trim 
1 tof turpentine 
1b; mating seam composition 
qt. aviation glue 
Asorted sandpaper, No.2 to No, 00 
Brushes sind 

“These materials purchased in New York 
City cont less than fifty dollars, 
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‘cross the top to hold the loose ends at 
exactly equal distances. ‘The center line 
jvas marked on this piece also, giving us a 
handy. check. These crosspleces were 
attached well above the sheer mark. 

“Too much stress cannot be put on the 
necessity for accuracy in the laying down 
‘of the frames, as an error at this stage of 
the construction will ruin the chances of 
building a successful boat 

Exactly the same procedure was fol- 
lowed in Jaying down all of the other 
frames. ‘The second frame is larger than 
¢ frst, but was made in the same way 

he shape of the third frame indicates 
that the sides are starting to tumble home 
alittle, ider at the chine than it is 
ft the deck line. It was necessary to re- 
Space the notches for the seam battens on 
fetch frame as we went along, at the same 


time being to allow for the thickness 
of the planking” in figuring each one 

‘The onk stock for the last frame oF 
stem piece was laid over the markings on 
the floor in such a way that it could easily 
‘be marked. ‘The excess wood was sawed 

fi and some of the stock for the frames 
‘vas taken and screwed fast to the edges, 
bringing them out flush. These pieces 
take the ends of the planking because 
crows hold better in them than in the 
fend grain of the stern piece. ‘The thick 
ness of the planking was deducted and 
the frames screwed to the transom in the 
usual way. No side brackets are neces- 
sary here, as the stern piece will take 
their place. These sidepieces were cut 
out and spaced for the ends of the seam 
‘battens, and the crosspiece at the bottom 
was notched to take the inside keel. 

Tn placing the screws we staggered 
them so that no two. screws would come 
within 6 in, of each other within the same 
grain of the wood. This was done to 
‘eliminate splitting. In other words, one 
Screw waa placed near the right-hand edge 
and the next one near the left-hand edge, 
find 30 on. 

‘We now had all the frames and the 
transom complete, and the next step was 
to make the piece for the bow, sometimes 
called the stem piece. It was made of oak 
and was cut a little over 2 ft. in length 
and 3 in. square to start with. We shaped 
‘it roughly triangular and cut in a rabbet 
or notch for the ends of the side planks. 
Another way of doing the job would have 
‘been to take two pieces of wood and 
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‘laces Much of the fal wocexe 
Sepende‘on this partion of the 


‘Ausembling the pieces that go to make up one of the side 
frames. Note the section lines iid out on the Boor, 


fasten them together so that. the joint 
forms one end of the rabbet line. Then 
by chiseling off a little of the other edge, 
it would have been possible to makea very: 
accurate rabbet. 

When this work was 
complete, we set the frames 
up temporarily at their 
proper distances and then 
ran in the seam battens and 
the Keel to hold them to- 
gether. A little cord here 
and there served to make 
the structure strong enough 
to work with. The stem was 
also set up and the seam 
battens drawn together in 
front of it and tied with 
short lengths of wire and 
rope. This gave us a guide 
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go by in notching the stem 
back of the rabbet) for the 
ends of the seam battens. These 
‘were set in flush, just inside the 
planking line. “Tt was also nec- 
‘essary to bevel off the outer edge 
of the first frame and to remove 
about half an inch of material 
on the forward side of this 
frame. The other frames are so 
nearly square that it was not 
necessary to do any beveling. 

‘The piece that backs the chine 
was fitted at this time. This is 
called the chine log, although it 
is not any more of a log than the 
seam battens, It runs at the 

it where the side meets the 

‘tom from bow to stern. ‘The 
frames were notched out to fit 
the chine log. 

‘At about this time we de- 
‘cided that the work had gone far 
‘enough in the cellar and the en: 
tire structure was “untied” and 


set up again in the garage. Tt is 
mary to bulld such boats keel up, 
hey are considerably easier to plank In 
this position. Accordingly each frame 
was set up at exactly the distance given 
in the drawing, 3 ft, 1034 in,, and the 
eel screwed in’ place. One seam batten 
was run in on each side and screwed to 
ich frame, At the bow the two ends 
‘were brought together into the notches 
ut in the stem piece and screwed. in 
place. ‘The keel was also screwed to the 

Dutt of the stem but not until 
the proper overhang had. been 
secured? in—as shown in the 
plans, 

‘You will note that the bottom 
of the boat has 
toit. In other words, the center 
is a little lower than the two 
ends. In order to secure this the 
‘stem and stern were permitted to 
rest on the floor while the three 
more central frames were lifted 
off the floor by blocking, ‘The 
stem and stern tried to rise also 
but we held them down with 
braces which ran up to. the 
ceiling. “At section No. 2 the 
Dottom of the boat is 234 in. 
higher (since we are building her 
upside down) than the ends. 

The other seam batten was 
row bent into place and screwed 
to each frame, to the stem, and 
to the stem. "Although it’ was 
ot absolutely necessary, we 
painted the entire framework before pro- 
teeding further 

Next_ month we shall complete the 


planking and finish the boat 


Learning t 


By WILDIAM W. KLENKE 


ENERALLY speaking, wood turn 
ing lathes can be divided into two 
main classes: direct, motor-driven 

and those run with a belt. ‘There is some- 

thing to be said for and against each 
type, and the use of either of them is 
mainly a matter of personal preference 
‘The direct motor-driven outfit usually 
as only one speed, which for most turn- 
ing is satisfactory, but presents difficu 
ties where large diameter or long work is 
to be done. If the machine is supplied 
with a theostat or some similar device for 
controlling the speed, you will find that 
as you reduce the speed you also reduce 
the power, On the other hand, the direct 
motor-driven outfit can be made more 
compact, and bothersome belts and shaft 
ing can be eliminated: because of this 

ten very desirable for home work- 


The belt-driven lathe has the advan- 
tage of speed control, having as a rule 
three speeds. ‘This variety of speeds is 
obtained by means of a stepped pulley; 
the motor itself always runs at the same 
rate of speed. With this type of ma- 
chine you an connect @ 

belt directly to the motor 
or use countershafting, 
which can be ut lized to 
operate other machines. 

‘Good turning must al- 
ways be done with as high 
speed asissafeand prac- 
tical to use, in order that 
the cuts made will be 
smooth. Long, thin, extra 
heavy, built-up, and re- 
chucked work ‘must be 
turned at a slow speed. 

In building the table 
shown in Fig. 1 first pre- 
pare the stock, which can 
he any wood—although 

yogany, walnut, or ma- 
preferred, 

Run all pieces on the 

jointer to obtain a face 

id edge. ‘Then rip these 
pieces on the circular saw 
to the approximate width 
and joint the sawed surfaces. Allow $5 in 
at each end for waste when cutting t 
length. ‘This is done to allow for the 
holes made by the lathe cente 

‘Step No. 1—Marking the Centers. On 
both ends,of,the various pieces to be 


o Use 
a Small Lathe 


Trestle Gate Table of True 
Colonial Design Serves as 
Object Lesson in Studying 
Spindle Turning Operations 


2. The tail center sh 
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turned draw two diagonal lines; the poi 
‘of intersection will be the center. A. 
‘other method is to set a marking gage to 
about half the thickness and gage lines 
from the four sides. * 

On all hard wood it is best to bore a 
small hole (about the size of the center 
point) deep enough to receive the point 
‘This eliminates any tendency of the 
stock to split, 

‘Step No. 2—Centers in Place. "The two 
centers on the lathe are known as the 
live and dead centers. The live center 
(sometimes called a buttery center) is 
the one having blades which grasp the 
wood. 

Remove the live center from the lathe 
and gently drive it in one end of the 
‘wood to be turned, so that the point goes 
into the hole just, bored and the blades 
enter the wood for about #4 in. Use a 


Fig. 3. The height ofthe 
tS meet imgortat. 7 
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wooden mallet in driving in the center. 
Step No. 3—Placing the Work in the 
Lathe, ‘The live center end is placed in 
position first and the tailstock is moved 
up close to the work, Clamp the 
stock securely in place, hold the wood 
‘with the left hand, and then screw up on 
the spindle adjustment until the dead 
center enters the wood. Tt must be tight, 
enough to hold the work up against the 
re center and yet not so tight that the 
‘wood will not turn freely when revolved 
by hand (see Fig. 2). Place a drop of oil 
on the dead center to avoid friction,and 
the ultimate burning of the wood at the 
point of contact 

Step Ne “ol Rest, Thé tool rest, 
as the name implies, is for the tool t 
rest and slide on while the turning 
being done. ‘The position of this during 
the turning operation is most important. 
Turn the wood so that two opposite 
corners are on a level. Move the tool 
allowing a 

nd the rest o 

fasten all 
ht should be abou 
Test the pos 
several times 
id turners, however, 
bove the center 


Of. I you have 
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IMPORTANT 
POINTS 


in buying 
RIDING COMFORT 


‘This is a shock absorber year! They are 


talked about—asked about and argued 
about. 

Motorists should know the features ex- 
elusive with Houdaille Double Acting 


Hydraulic Shock Absorbers* that produce 
the perfect ride. 


+ Patented reservoir, which automat- 
ically replenishes the fluid. 


. Patented air vents allowing air and 
gases to escape, making Houdailles 
truly hydraulic. 


|. Strength and precision make safety 
valves unnecessary. Resistance in- 
creases when it is needed most. 


4. Single adjusting dial easily reached. lH OUD, All ILLE 


page ABSORBER 


smooth pavement means nothing. 


“Product of Houdaille-Hershey Corporation Insist on a rough road ride 


Houde Engineering Corporation 


A DIVISION OF H@UIDAIILILE-HIERSHIEY corPORATION 


PIONEERS AND WORLD'S LARGEST PRODUCERS OF HYDRAULIC DOUBLE ACTING SHOCK ABSORBERS 
1990 


never done any turning before, it is 
advisable to do a little practicing on some 
setup wood at fir, 

\¢ first tool to be used is the gouge 
(sce Fig. 4). While the wood revolves, 
gently bring the gouge forward until it is 
in contact with the wood; and then work 
the tool back and forth until the corners: 
of the work are all rounded off. The 
gouge is tilted a little to the right or left, 
depending upon the direction in which 
the tool is moving, Thisis done to throw 
the chips away from your face. 

‘Step No. 6—Use of Calipers. In order 
to turn to any desired diameter, it is 
necessary to use a pair of calipers and a 
parting tool (see Fig. 5). Great care 
must be taken to hold the calipers at 
right angles to the axis of the work and 
to watch that the calipers do not ride on 
top of the parting tool, thereby prevent- 
ing them from sliding down in the work- 
ing groove. There is a tool called the 
turners’ sizer, which is a combination of 
4 parting tool and calipers. Such a tool 
fs valuable in shops where many pieces 
are to be turned to the same diameter, 

‘The general procedure in spindle turn- 
ing is as follows: 

First, rough off all work with a gouge 
until the wood is round; then use the 
parting tool and calipers and tum the 
work down to the largest diameter. Next, 
cut down on both ends to the length, 
leaving as much wood at the centers as 
possible, Then, in turn, part down to 
the various surfaces, always starting with 
the largest diameters. Finally, work out 
the beads to the required design. 

While the work revolves in the lathe, 
do all necessary sandpapering, being 
careful not to round off the sharp corners. 

‘The steps for the construction of the 
table are as follows: 

Step No. 1—! 
mortises. Place the chtick in the lathe 
with the correct size bit and bore out all 
mortises, using the spindle adjustment 
on the tailstock to feed the work i 
the bit, ‘Then chisel out the mortises 
lean and true by hand. 

‘Stcp No. 2—Tenons. Use the circular 
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saw for cutting all tenons. 

First place the wood flat and 

crosscut the shoulders. Then 
: stand the stretcher and rail 
on end and rip the sides of the 
tenons to fit the mortises just 
made. Exercise extreme care 
in fitting these joints. 

‘Step No. 3—The Feet. Lay 
‘out the curves for the feet and 
‘saw to these outlines on the 
band saw, later smoothing up 
the curves on a small drum 
sander. 

‘Step No. 4—The Top. The 
top is made up of one narrow 

‘and two wide pieces, and 
two rule joints. (If desired, 
Siapice! igs eat nye 


First cut and fit the rule 
joint, working it out on a 
‘shaper; or rough it out on the 
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two swinging gates.) The top is hinged 
together with back aps about 34 by 3 in. 
and the top is screwed to the framework 
from the underside. 

‘Step No. 6—Finish, Clean off all ex- 
cess glue with a sharp chisel and thor- 
‘oughly sandpaper all parts with No. 53, 
No. 0, and No. 00 sandpaper. 

Tn previous articles I have given the 
finish for many different kinds of wood, 
so now I shall take up American walnut 

For a light finish, apply a coat of the 
correct color wood filer; when hard, give 
the table at least three or four coats of 

jin white shellac, rubbing down each 

No, 00 sandpaper and the last 
fine pumice sad crade ol (or 

If you prefer a darker finish, apply 
‘one coat of boiled linseed oil before 
the wood filler. Sap wood of walnut is 
very light in color and may be stained 
to match the heart wood before doing, 

any finishing 

For those who wish ad- 
ditional information re- 
garding different finishes 


namely mahogany and 
maple, P.S.M., Jan, '30, 
80, and PS.M., Feb. 


'30, p. 88, are suggested as 
references. 

If woods are to be 
ted apply a coat of 
water stain or commer 
cially prepared penetrat- 
ing stan, When dry, appl 

‘coats of shellac, 


Fig. 5. The parting tool cate a groove in the wood, while the 


‘aligers check the diameter. Hotice how both the tools are hel 


circular saw and true up the curves with 
a hand plane, Next place the three 
pieces together and lay out the oval 
outline, which can easily be done with 
three small brads, a string, and a pencil 
(see Fig. 6). Draw 
the major and the 
or axis (the two 
center lines). From 
‘one end of the minor 
aris, strike two 
points, one on eac 
side, on the major 
axib, with one half of 
the ‘major axis as a 
radius. Drive a small 
brad at each of these 
two points and one 
at obe end of the 
minor axis. Stretch 
string around these 
three brads (forming 
a triangle), place a 
pencil in this loop, 
and scribe the ellipse 
Cut the ellipse on a 
band or jig saw and 
smooth the edges. 
Step No. 5—As- 
sembly. Glue up the 
two legs, stretcher, 
and top rails first 
and then glue on 
the feet. Note that 
all joints are pinned 
together with hand- 
made pins, which 
are made to ‘extend 
above the surfaces 
(Besure to insert the 


‘This is the eighth of 


ing the use of many of the new motor- 
driven home workshop machines of 
both combination and single types. 


Sorat ¢ ene sot 
Frown 
‘ne suerace 
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RCA RADIOTRON COMPANY, INC. 


RCA RADIOTRON 


RCA RADIOTRONS ARE THE HEART OF YOUR RADIO SET 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


How to U 


Fine Points in Handling the Copper 
Bit Skillfully and Making Neat, Strong 
Joints—Fluxes for Various Metals 


By EDWARD THATCHER 


‘amateur craftsman is so little under- 

stood as the useful soldering copper 
or soldering iron as it is sometimes called. 
For fine work, there is really no sub- 
stitute for this tool. It has the advanta 
of applying the heat and the solder within 
a limited space and does not warp small 
pieces of thin metal as does the blow- 
torch, 

‘The choice of the size of the soldering 
copper depends on the type of work to 
de done. ‘The copper must be la 
enough not only to supply suficient heat 
to bring the solder to its melting point, 
but also to heat the joi 

Dirt and oxide are the great enemies of 
successful soldering, and because of this 
it is imperative that the four faces on 
the point of the copper be clean and 
bright. It is essential to clean up the 
four surfaces which form the point with 
a file or emery cloth (see Fig. 1). 

In order to use the copper the four 
faces on the point must be tinned. To 
do this, apply killed acid (P.S.M., Jan 
30, p. 120) oF commercial soldering flux 
to each of the faces and place the copper 

in the fire or over a blowtorch as shown 
in Fig. 2. Allow it to heat until it wil 
melt soft solder—that fs, ordinary bar o 
wire solder—easily. Remove the copper 
from the fire and rub each of the faces 
into some bits of solder which have been 
previously covered with flux and are 
resting on a piece of clean bright tin (see 
Fig. 3). Some of the solder will adhere to 


Pm no tool used by the 


must be reheated several times. Be sure 
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sea Soldering Iron 


> 


Fig. 2. Never neat tne mldering ire to a se 
heat ori will become badly oxidined aa pitted, 


to keep the piece of tin with the flux and 
solder melted on it, as it will be useful in 
futufe retinning operations. 

After the point has been tinned and 
while it is still hot, wipe each of the faces 
‘on a damp cloth to smooth up the tinned 
surface and remove the excess solder. Tt 
is well to keep a damp rag on the bencl 
during all soldering operations. It is also 
an excellent practice to keep a small 
mouthed jar full of killed acid on the 
soldering bench, for if the poi 
dirty or covered with oxide it can be 
cleansed by dipping it into the ac 
tion. Some craftsmen dissolve about a 
heaping tablespoonful of powdered sal 
ammoniac in a tumbler of water and dip 
the hot copper into this occasionally in 

‘order to clean it 

In soldering a tap 
joint with the solder- 
ing copper, the hot 
copper is first charged 
with solder and moved 
along on the seam as 
shown in the upper 
diagram of Fig. 4. An- 
other method, shown 
in the middle diagram, 
is to cut solder into 
small bits and place 
them along the joint. 
Both the solder and 
joint are covered with 
flux. The soldering 
copper is placed on the 
first bit of solder and 
rested there until the 
solder melts into the 
Joint; then it is moved 


ig. 1. Thoroughly clean the four faces ofthe 
polnt with «fle oF small plece of emery cloth, 


along to the pellet next in line, and so on, 

Still another method (shown in the 
lower diagram of Fig. 4) is to hold a 
length of wire solder against the co} 
soft ls moved ung east, 

Never hold work to be soldered in an 
iron vise or allow it to lie flat on any 
metal, as the heat will be drawn too 
rapidly from the copper and the work, 
If the work must be supported, place it 
‘on wood or asbestos, or use a carpenter's 
wooden hand screw to hold the joints 
together, 

As to fluxes to be used, copper and 
brass may be soldered with a borax 
flux like silver and gold. Steel and even 
cast iron sometimes can be soldered with 


soft solder if they are first tinned by 
fluxing them with killed acid and then 
covering them with a coat of solder 
rubbed on with a hot soldering iron.  Gal- 
vanized iron and ine are fluxed with 
pure muriatic acid, while soldering paste 
or lard oil is sometimes used as a flux for 
lead. For convenience in soldering small 
delicate work, self-fluxing wire solder can 
bbe obtained with an acid core. In elec- 
trical work, rosin is used as a flux, or 
rosin-core wire solder is employed. 

‘One important precaution in soft sol- 
dering is never to heat the copper to a 
red heat, as this will burn off the tinning 
and oxidize and pit the working point. 


[Mancx, 1930 POPULAR SCIENCE MONTHLY 83 


The 
Newest Development 


in River Transportation— 
THE CATERPILLAR TOWBOAT 


And It Runs on the Highest ; " 
Priced Bearings in the World ‘Tee umeveal method of propubion employed oa 


the" =a A itroden the cater pin 
OUTRIVALING even the old Mississippi River Slings ore cood isthe dive ond treneoenin 
steamboats that according to legend could sail bial 

“on a heavy dew", a new type of river boat that 
dispenses both with’ propeller and paddle wheel, now 
navigates shoal streams upon the caterpillar prin- 
ciple... ALSO upon SCSI" Anti-Friction Bearings. 
For throughout this revolutionary type of boat 
on the caterpillar drive...on the transmission 
S208 Ball and Roller Bearings... 
selected on the basis of unfailing per- 
formance... certainly not upon the basis of price 


«++ for EADS is “The Highest Priced Bearing in 
the World.” 
SKF INDUSTRIES, INC. 
40 East 34th St, New York, N.Y. 
0 


THE HIGHEST PRICED BEARING IN THE WORLD 


Useful Kin 


'F THE cariskeptinan unheated 
garage, a motor cover arranged 
Esshown i Fig. 1 will promote 
fasy starting in many cases 

Of course it will do no good if the 
car is not used for days at a time, 
but if itis operated dally, enough 
heat will remain in the motor over- 
night to make it start easier. Use a 


pend a very thick hood cover made 
of old blankets and quilting. ‘The 
counterweight should be heavy 
enough 50 that the cover will stay 
either down or up as desired; in 
other words, it should exactly equal 
the weight of the frame and the 
wood cover. 


Insulating the Floor 


Figure 2 illustrates a simple and 
inexpensive way to insulate the 
floor and help to keep the car warm. 
Sheets of corrugated cardboard cut 
from large packing cartons should 
be cut the right size using the floor 
mat as a pattern, ‘Two or more layers 
will prove effective as heat insulation and, 
in addition, the noises that get into the 
closed body by way of the floor boards 
will be very noticeably reduced, 


A Tin Can Cut-Out 
An easily built and effective motor cut- 
‘out can be constructed from an old in 
can and other discarded parts, as shown 
in Fig. 3, Remove the exhaust pipe and 


Fig. 2. tawulating ‘cardboard Stted 
Inplace ‘under oor tat keeps the cor worm: 
cur-our 
HANOLE 


Fig. 3. How to maken effective motor ext out, 
tong an old tin can end other discarded parts. 
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ks for 


Each month PoruLan SCIENCE 
MONTHLY awards a prize of $10, in 
addition to regular space rates, for 
the best idea sent in for motorists. 
wnth’s prize goes to A. E. 
Seven Springs, N. C., for his 
suggestion for a tin can cut-out 
(chown im Figure 3) for a motor. 


cut a large hole in it. Cut holes 
ends of the tin can so that it 

the pipe, Fit one bolt as a st 
another for the spring that pulls 


e can 
back over the hole when the valve stem 
‘on the end of the cord is allowed to slide 
into the hole in the dash. The hole in the 


‘exhaust pipe can be cut most easily by saw- 
ing a V-shaped notch in the pipe with a 
hack saw. Notch area should equal pipe 
cross section. 


A Carburetor Control 
Considerable gas can be saved by keep- 
the carturtior pct to tbe thinnest 


mixture that will give steady running. 
‘The hand control shown in Fig. 4 makes 


this possible. It is made from a discarded 
speedometer shaft, a brass collar, and a 
brass wheel from a toy construction set. 
‘The collar couples the lower end of the 


‘Manca, 1930 


the Car Owner 


shaft to the needle valve and the 
brass wheel serves to turn the 
upper end. 


Getting Out of a Rut 


In localities where dirt or gravel 
roads are common, deep ruts with 
perpendicular sides wil form during 
the freeze-and-thaw period of late 
winter. When one motorist meets 
another, both traveling in’ the 
same set of ruts, a pair of wedge 
Shaped blocks, shown in Fi 8, 
will facilitate climbing out to make 
passing possible, Size and angle 
Sepend on local conditions. ‘Thin 
bourds nailed together can be used. 


Automatic Garage Light 


A stop-light switch fastened to a 
beam and connected into the light 
circuit as shown in Fig, 6 will prox 
vide an automatic light for the 
garage. When car drives into the 
‘garage its front wheels switch on the 
light at the ceiling. cord to the lever of 
the stop-light switch should be fastened 
to a board hinged to the floor in such a 
way that the front tires rolling on to it, 
will pull the switch to the on position, A 
push button switch is included in ‘the 
circuit, of course, to provide a ready 
means’ of turning’ off the light. If the 
weight of the board will not allow the 
to pull the switch up to the off 


spring 
use a suitable counterweight. 


position, 


Fig. 6. When the car rolls into the garage, the 
front wes turn on the electric cling ight. 


DOTTED VIEW OF WHEEL TURNED 


<B 
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When we ask 


motorists, one fact stands 
out above all the rest- 


“the New Mobiloil 


lasts longer” 


We first proved both on the 
speedway and in the laboratory, 
that the New Mobiloil would 
stand up better and last longer 
than competing oils of similar 
body. 

‘Then—after this new oil had 
been used by motorists every- 
where and under every driving 
condition, we dispatched special 
investigators to ask motorists 
is one question: 

“What is most noticeable 


the New 


about the performance of the 
New Mobiloil in your engine?” 

Almost without exception 
they replied, "Mobiloil lasts 
longer.” 

‘Thus Mobiloil users add the 
conviction of everyday, run-of- 
the-road driving experience to 
our statement, that continued 
use of the New Mobiloil will 
keep that first-year feel in your 
engine. It is an established fact 
that in comparing oils of similar 


a 


“body,” engineers have proved 
that the oil which lasts longest, 
also lubricates best. 

There is a Mobiloil dealer 
near you. He offers you a grade 
of the New Mobiloil especially 
produced with your engin 
mind. His copy of the Mobiloil 
Chart will tell you exactly which 
grade you need. 

VACUUM OIL COMPANY 


Makers of high quality lubricants for all 
types of machinery 


Mobiloil 
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Is Diamond Tally-Ho viagetowch model. 


HILE, the trail-worthiness of 
the Diamond Tally-Ho—that 
mous old stagecoach which 


‘ars ago swayed on leather 
springs and rocked ‘back and forth in 
thythmic fashion over the rough road 
from San Diego to the small town of 
Julian in California—depended on the 
sturdy construction of the carriage, all 
the romance of gold mining days was sym- 
bolized in its brilliant vermilion body. Tt 
is this colorful body that makes the model 
of the coach so picturesque an ornament. 

With the completion of the carriage 
(P.8. M., Feb, 30, p. 77), we come to the 
construction of the body’ and the means 
of supporting it, 

e blueprints with full size draw- 
ings (Nos, 115, 116, and 117) have been 
prepared for those ‘who wish additional 
details of construction (see page 108). 

S. Front: Anneal a 7-in 
length of Sa by 34 in. brass and fold it in 
the mide around a No, 14 escutcheon 
nail, pinching the loop close to the pin. 
Bend the upright, shape the legs to fit 
over the bolster, and cut it to length. The 
third bolt lug is added in plastic wood 
which is carved to shape after it dries 
Rivet this to the bolsters with No. 16 es- 
cutcheon pins placed so their heads are to 
the front, 

‘The horizontal S-shaped braces are 


made of No, 11 copper wire and 
have eyes on the ends, 

Copper wire (No. 8) is used for 
the oblique brace, and is split at 
fone end so that it will spread into 
the fork that clasps the perch. ‘The 
other end is flattened and drilled f 
a No. 14 pin which pastes throug 
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Building the Body of 
the Diamond Tally-Ho 


By EDWIN M. LOVE 


the upper braces, the cross member, and 
the lower S-shaped brace and has a nut 


ted to its end. 
1 step plate, which is made of No. 14 
sheet metal, is filed thin on the edges and 
soldered to the flattened end of a piece of 
No. 11 copper wire. ‘The other end of this 
re is lattened and soldered to the out 
side of the perch. The other perch 
made in a reverse manner. 
‘Rear Brockets: These are bolted to the 
rear bolster and axle. "A long eye on the 
race is held beneath the 


ip joint. 
Clevises: Make four for the suspension 


BOD 


door, and windows. Trace the outline on 
a lec of 1, spar pie placed so that 
the grain is vertical. Square the ends of 
the door lines across the top and bottom 
crdges 20 that they can be located after 
carving, 

Prepare a vertical center section pat- 
tem to trace on the ends, and a horizontal 


‘Above: The completed stagecosch body with the 


‘booting the bay ses, Right: The pointed side 
Portion’ ani taper est to mothing at the eigen: 


FTER long research 
ororan Science MONTHLY, 
time in 


of a mode 


ad ata 


the history of 

is presenting 

thentic plans for 
‘stagecoach 


section for maximum bulge and for the 
top outline. Also gage the ends with a 
setting of % in. from the front. 

Carve the vertical outside curve, w ork- 
ing across the width with a wide chisel 
and smoothing the surface with a jack 
plane. Next, cut down the ends for the 
horizontal curve and smooth to an even 
ccurve in all directions, thus forming the 
top curve. 

After the inside has been hollowed out 
cut a 34 by 14 in, rabbet on each end, 
squaring it with the chord of the hori: 
wontal curve so as to receive the end 


pieces. 
In the original Diamond Tally-Ho the 
small sashes were raised into recesses 
above their openings. Carve these re- 
‘ceases, leaving a % in. thickness of wood 
le and groove the window posts with 
ining gouge to receive the edges ofthe 
Draw in the panels on the side; a thin 
stick sprung around suitably driven brads 
will aid in drawing these lines smoothly. 
Carve the pointed panels under the large 
windows toa concavity of M4 in. at the 
center and taper them off to nothing at 


ite corners of 

in, holes and cut 

of openings with a coping 

saw. Fill the notches left by the 
holes with plastic wood and smooth 
the edges of the posts and the doors 
Glue the doorstops flush with the 
front, post stops tush with the in: 
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Accept This Offer from Disston 


A New and Better File Handle and «The Disston Saw, 
Tool, and File Book” Are Yours for Just a Dime 


OW Disston brings you the Stronghold File 
Handle, of new design, shaped to fit the hand, 
to give better control of the fil, to insure more aceu 
rate work. It is easier to apply and easier to use. 
Coiled spring-steel ferrule holds tang of file tightly, 
prevents slipping. File removed and replaced resdil 
without injury to handle, which may be used re- 


peatedly. Comfortable grip lessens wrist-strain, and 
helps to make the amateur a better filer. 

To introduce this improved file handle quick! 
Disston will send one dirvet to you by mail, with 
“The Disston Saw Tool and File Book,” for 10 
cents. Ready Feb, 15; your hardware merchant ean 
supply them soon afterward. Mail the coupon now 
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Files for the Metal Worker 


sur Kua ate, A Dton Binc 
Sian 

‘werk in 

pit 


on Using a Hack Saw 
se tog gs, 


oe Sta 
Sisues Daou 
‘es 

Phe aoe 


TOR best results, 


Diston Files in Disston Stronghold 
File Handles. 


Files are the only files made of 
ing ateel, which adds 

long: to every Disston Saw, 

daily use of Disston Piles, by Disston 

saw-makers, safeguanis the quality of ll Disston Files. 

You will fn a Diaston File still cutting true, 

long ater another file would be useless. Far 


For fast cutting, use Disiton bastard double- 
fat oF half-round files. For a fine 
finish use Disston single-cut mill or taper files 


For filing your han« rs, you will wantto use — feilelenring-aert 
Retingeetimeavgeiaatigee ls 


Hold fle firmly’ aguinst metal to be cut 
Allowing Sle to slip dull it quickly. Cut on 
foewant stroke, usefull length of fe, and it 

iahtly on retura stroke. “To control the 
hold thumb of left hand at point of le. 
Boe fast cutting, rest ball of lett ord on ie 
Keep file fre from chipa by using a fle card 
andbrush Oilfleafter sing, to prevent rast. 


Nite pity com 
Paid eel. 


Disston makes files for every purpose, sod by good hardware 


merchants everywhere. Ask for Disston!” Not only filen, 
but also hand saws, circular saws, and every other type of saw 
for hand and machine work; hack saw franaes and blades, etc. 


DISSTON 


Makers of “THE SAW MOST CARPENTERS USE” 


selection, care aod uve af tok, fall af helpful information 


Name and Adie 


Henry Disston & Sons, Tne., 


Pear Outer 


em 


‘es in'provorton 
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Tome: 
side, and put the upper stops ‘n place 

‘The rabbeted sides are made of ¥4-in. 
maple, two pieces to each side and placed 
0 that the grain of the wood follows the 
curve, Glue the sides in place with 
waterproof glue and allow to dry thor- 


OWHOTTOM AND ENDS, ‘These are 
made of }4-in. pine placed so that the 
grain runs crosswise on the cab. As- 
femble the sides ‘with temporary” cleats 
‘on the edges. Wet one side of a piece of 
‘Mein, stock to make 3 liable, rest the 
ra eso & prob ad 
nail the bottom in place, wet side out, 
Using $4-in: No. 20 brads tnd drilling part 
way with a No, 60 drill, Attach the ends 
in'the same way. 

soles ae oe the ends gia 
above the upholstery, except in the re- 
Ceracs above the small sashes. 

‘TOP, The top is made of 34-in. stock 
and is held in place with brads. Trace 
the shape from the body, allowing a %- 
in, projection all around, shape the out- 
ley fit the Inside to, the body, and glue 
muslin on the underside before placing it. 

PANEL BARS, ‘These are strips of 
gin. cardboard glued in place. When 
the glue is dry, give them ‘two coats of 
shellac and cut the edge bevel. The band 
beneath the name space is double thick- 
ness at the center but tapers at the ends 
‘to one thickness. 

MISCELLANEOUS. To support the 
seat cushions nail a maple rail between 
the sides, 1% in. from the door 
‘openings at each end and with the 
upper edges 134 in. above the floor 
ot Soe fem 

"The door hinges are maple strips 
notched into the posts a their 
fonts in. straight line. "The door 

ict around then, fiting cosy 
‘enough to stay in place. Attach the 
platform hinges with brads clinched 
on the inside. 

PLATFORMS. Front: The sup- 
porting bars and footboard are 
made of maple, while the rest of the 
sheathing Is "made from 4-in. 
pine, A half-round bar covers the 
footboard joint beneath; and a 
curved one, which is thicker at the 
back than at the front edge, covers 
the top. Add the two step irons 
with the strap eyes, glue thin card- 
board strape above’snd below, and 
put the bolts and nuts in place. 

‘Rear: Ths is rade from in. 


in a vis 


ne and has % by "in. bars forming the 
‘The rear end bar projects % in 
treyond each side and has round ferrules 
made of thin metal or cardboard. Drive 
Mein, brads through from below, and 
bbend them into eyes to accommodate the 
chain hooks. Two cross braces made of 
thin metal, and the %jein. No. 14 hinges 
made by bending an end around a brad, 
are added next. The top frame is made 
up of two % by 34 in. crossbars with 
three 34 by 34 in. bars glued lengthwise. 
A thin cardboard strap is bolted in front 
and along each side. 

‘SEAT. Drive brads through the 
maple seat board and into the ends, and 
from the inside of the body into the seat 
and ends, Underneath, and inside the 
ends of the seat, glue the metal strips 
which terminate in. the 
strap triangle eves, The 
braces are made of radio 


‘Mane, 1930 


bus wire and have eyes at the lower 
ends. Brads headed with nuts are 
driven through these eyes and into 
the ends of the seats. The upper 
ends of the braces hook into holes 
placed in the roof, 

TRIANGLES AND RINGS. 
Wind wire on a rod of the size and 
shape desired, and cut through one 
side of the tums, preferably with a 
Jewelers saw. ‘To open a trianele 
or ring, grasp it with two pairs of 
pliers and twist it sidewise. To 
‘lose, reverse the operation. 

‘Next month we shall complete 
the directions for building the 
Diamond Tally-Ho by giving suge 
restlons for upholstering and deco- 
rating the model, along with in- 
structions for providing the miniature 
stagecoach with an attractive mounting, 


Ai af sh caring bilog some vit 


are not self fare clearly marked 
‘on Blueprints Non TIS: 116, and 117s which 
contain full size drawings. In make 
ing #0 copies ‘model as this, full size 
drawings are essential. 
saane for a pletureaque covered wagon and 
a, in models of this 
Spe Sto SS 


‘covered wagon, another coach, « one-horse 


, ae Mexican oxeart? If you prefer to 


‘ovlels, please mention =the 

alts of ahi i 
ice eto tl 
Eaitor, Porcian Seinen 

Fourth Avenue, New York. 


tena 
Tak rine 

Tome Werk 
Monruty, 381 


sending. seventy 
Far Biowpeints 115,116, and 117, 
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few cary rigidly malneained. 


All Sadebaker automobiles which are 
{Shld at CERTIFIED CARS fave been 


where used cars 
are sold 


like new cars: 
on the 


STUDEBAKER PLEDGE PLAN 


OWHERE 


in the used car market will you find a 
fairer, squarer basis for used car sales than the famous 
Studebaker Pledge Plan. More than 150,000 people, appre~ 
ciating this fact, bought Pledge-backed used cars last year. 
When you buy a Pledge-backed used car, you invest in 
unused transportation. Most cars sold on this plan have 
been repainted, refinished and reconditioned to 
look and perform as well as they did when new. 
Under the terms of the Studebaker Pledge, you 
get five days? driving trial to determine for your- 
self whether or not the used car you select is suited 
to your needs. On all Certified cars, the Pledge 
provides a 30-day guarantee for free adjustments 
and replacement of defective parts. Andall Pledge- 


Builder of Champions 


STUDEBAKER 


backed used cars carry plainly marked price tags—one 
price to every buyer! Your Studebaker dealer can:show 
and demonstrate Studebakers, Erskines and other makes of 
cars ina variety of models. You will find the type of motor 
car you want—and the kind of protection for your pur- 
chase that your business sense demands. 


Invest 2c—you may save $200 
‘Mail the coupon below forthe free booklet. A 
‘ac ceamp iam invenment which say ave you a8 
‘moth wt $200 in buying a ocr car! 


Div. 165, South Bend Indiana 
reas tend me copy of “How to Judge Used Ca 


Twenty- -Five Hints 
on Using Wire 


By HENRY 


IRE, through proper handling 
and intelligent ‘choice of form, 
in be used to solve many 


difficult problems in the shop. 
Its physical characteristics make it a 
suitable material for use as tension, tor- 
sion, and compression members, and for 
many other purposes which to most of us 
are less evident. 

“The common metals from which wire is 
ddraven ate steel, copper, brass, and alum- 
inum, Wire is’ made in dead soft, half- 
hard, and hard tempers. This must_be 
borne in mind at all times, as the possible 
uses of diferent forms of wire depend on 

ir degree of temper. Many things can 
be easily made from one temper of wire 
that would be altogether impossible to 
make from others, Half-hard wire, for 
instance, i often useful because it’ can 
both be readily shaped and will retain the 
shape it has been given even under con- 
siderable amount of stress. The 9 
mate bending radii for’ the 
tempers are shown in Fig. 1 at B. 

Annealed steel wire, especially of the 
baling wire variety, offers the valuable 
combination of dead softness with a high 
degree of toughness, together with the 
fact that it can be set in the final form by 
heat treatment. This heat treatment may 
be of two kinds—stiflening by simply 
quenching the heated piece in water or in 
oil, or casehardening, as suggested re- 
spectively at A and B, Fig. 2. For case- 


ferent 
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SIMON 


ing, it sufices to dip the 
piece into powdered ci~ 
anide or hardening compound, 
and then to soak it at the quench: \ 
ing heat for the amount of time as 
designated in the table in B, Fig. 

2. ‘These values will give a’ case 
which will be correct propor. ~:" 
tionally to the thickness of the 

wire and thus will prevent brittle- 
ness. With high temper steel 
‘wires, heat treatment cannot be 
attempted, as the strength of 
these wires, obtained as it is by 
cold working in the drawing op- 
eration, is destroyed by heating, and can- 
pot be restored. 


N_ INTERESTING comparison of 
the strength of various steel wires is 
‘Shown in the graphic chart in Fig. 2 at A 
‘Many will be doubtful as to the state- 
‘ment that the tough wire used in baling, 
which retains its strength when sharply 
bent back and forth a dozen 
should only have about one fourth the 
strength of ordinary piano wire, The 
fact is that annealed steel wire has ex- 
treme tenacity but low breaking strength, 
while high temper piano wire has low 
ductility but enormous strength. Indeed, 
‘ordinary piano wire is one of the strongest 
things in the world for its size. As seen in 
the diagram, a piano wire bin. thick will 
sustain the weight of nearly half a ton 
‘before breaking. 
‘The enormous strength of pi- 
ano wire should from 
ing naturally fit it for many pur- 
poses of suspension and in the 
application of a pull where rods 
and bars would be too large, 
heavy, of expensive. The rea 
sons why it is rarely so used are 
to be found in the difficulties of 
satisfactorily fastening and ap- 
plying the wire so that any- 
thing like its strength can be 
used. ‘The former drawback is 
‘overcome by the solder socket 
shown in Fig. 3, which may be 
either formed in the part to be 
pulled as at A, or as an_inde- 
it socket'as at B. As any 
‘good solder melts below 400° F., 
no part of the strength of the 
‘wire is Jost in. sweating it in 
Place. For a long. wie, pull 
without any appreciable bends 
or offsets like that shown at C, 
ordinary screw eyes furnish a 
satisfactory guiding means. 
Where a considerable angle must 
be negotiated, a sheet metal, 
cast metal, or hardwood sheave 
like that at D must be used. 
Figure 3 at £ shows an example 
ofa tension device, serving to 


at 


wif pM My 


cep a pull wire taut when it is in the idle 
position, 

‘A socket similar to the one just. de- 
scribed. will transmit the entire actual 
strength of piano or plough wire, and is 
practically the only fastening that will, 
Cheaper and more conveniently made 
fastenings are shown in Fig. 4. Though 
all of them will fail long before any other 
part of the wire will, they are often more 
convenient, and far better than the make- 
shifts usually resorted to, ‘The strongest 
‘one is that shown at <A, in which the end 
‘of the wire is ground off to a taper and the 
wire bent to a flat loop and soldered. A 
better looking socket, though one ‘not 

ite so strong, is shown at B. Similar to 

and requiring no solder, but, again in- 
ferior in strength, is the one at C, in which 
feral soft wis takes the place of sclder, 
Finally, a socket requiring no solder is 
shown at D, where the end of the wire is 
slightly flattened to give a hold in the en- 
larged portion of the socket. This con- 
struction is more quickly made than the 
solder socket and allows the wire to be 
readily shortened, though it is not as 
strong or otherwise as satisfactory 


ITHIN limits, piano wire may also 

be used for transmitting a push in- 
stead of a pull. One well-known example 
‘of such a use is brought out in the shutter 
release used in most cameras. The same 
dea may be used to advantage in the 
shop by encasing the wire in a loosely fit- 
ting soft brass or copper hollow wire or 
tubing, The arrangement, with clear- 
sanoes, is shown in Fig. at A. The bends 
Must not exceed those given in Fig, 3 at 
D, and the wire should be kept well lubri- 
cated at all times. The longer the wire 
and the greater the total curvature it has 
to negotiate, the heavier should be the 
tubing or the more frequently should it 
be supported, as suggested at B. A close- 
‘wound piano Wire coil spring, as at C, is a 
good alternative for the tubing and re- 
quires no lubricant. As indicated in dia- 
gram D, such a wire push device can 
sometimes be used to eliminate a compli- 
cated lever system, in addition to form- 
ing practically no external obstructions. 
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THE coupon en this page will bring you 
the new Starrett Catalog, describing ond illustrot 


It presents mony new tools, many improvements in 
the tools you already know. 

Your kit isn't compl hout this new catalog. 
Tear out the coupon; fill it in, mail it today. 


GOLDEN ANNIVERSARY 
‘OF STARRETT TOOLS, 
1880-1930 
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Fig 5, Force Fig. 6. Power sasesto 


ranaminsion. 
a7. Wire 


If piano wire can be used for the trans- 
mission of & pull or a push, it fs no less 
suitable for torsion. In the form of a 
plain wire shaft, it can be used for offset 
transmission of” power for use in. small 
drives. as shown in l, Fig, 6, oF to drills 
and reamers as at B. With the wire en- 
cased as shown in the last figure, the drive 


Ola 
Bil 
Says _ 


MAKE use of every. safety 
device provided in the 
shop. 


Always lift a file on the re= 
turn strokes dragging it dulls 
the teeth and seratehes the 


work. 
When melti 

in some rosin or oil. This 

purity 


and all foreign matter will 
come to the top. 


to 
running « drill. 


Vinegar i 


wonderful help 
in loosening a rusted serew. 


Before laying out work, it is 
necessary to havea definite idea 
‘Of what the drawing means. 
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can be made to tum heavy 
curves as at C by using either 
a tube or a coil spring for the 
casing. On the other hand, 
matters may be reversed by 
making a stout close-wound 
‘wire spring act as the flexible 
shaft, while using heavy piano 
or brass wire as a skeleton in 
the manner illustrated at D. 
Such a drive has the advan- 
tage of requiring none or very 
little fastening, and also of per- 
mitting curves of small diam- 
ter to be negotiated, the form 
of the skeleton wire giving the 
required. support. 

‘Since we have spoken of coil 
springs for uses other than 
springs, it may be interesting 
to mention a few more such 
uses, lined up in Fig. 7. At A, 
a screen door spring is em: 
ployed as a crush-proof pro- 
tection for small rubber hose or 
metal tubing. It may also be 
used for making the hose or 
tubing stand a heavy internal 
pressure. At B, the coll spring 
serves as armor for an electric 
cable that must be protected 


from injury, In, the usta 
tion at the top of page 90 it is used as the 
core for ead pipe or thin soft 
metal tubing. A heavy, dead soft copper 


be bent innumerable times to different 
fixed forms without failure. An alterna- 
tive combination is a flexible shaft con- 
struction similar to that of Fig. 6 at C, 
though with the wire and tube soldered 
at one end, as indicated at E, Fig. 7. 


Boring a Taper 


A SIUELE ond oficent tapes boring 
attachment for use on small lathes 
‘can be made with the expenditure of little 
time and money. 

The attachment shown consists of a 1 


face slides on this bar. ‘The key serves to 
keep the tool always steady and prevents 
it from turning, 

‘A6in. diameter rodis screwed into the 
cutter head and is bolted to 
S$ by 154 in. block of steel 


‘Maren, 1980 


Easily Made Cutter 
Removes Burrs 


ALANCE and weight make the burr 
cutter shown an efficient accessory 
for the small machine shop. 

The cutter is easily machined, being 
circular in shape and having a tapered 
body and round knurled handle. 

The cutting edge is formed at a 45- 
degree angle and is hardened back far 
‘enough to allow ample stock for repeated 


sharpenings. 

clearance (see illustration) should 
rum back at least ¥4 in, from the edge, 
and the bottom of the cutter should 
‘ground so that it is absolutely flat and 
square. 

In use the cutter is placed flat on the 
work and is moved in a sliding circular 
manner over the burr to be cut. This 
gives the cutter a shearing action and 
makes the cutting easy, 

‘The knurled handle and perfect bal- 
ance of this cutter, together with its 
weight, makes it easy to operate with 
surprising degree of speed and accuracy 
F. J. Wien. 


maRpenco 
"Suet 


in a Small Lathe 


‘Aatop collar is used in chucking the work 
in order that the taper will start some 
distance out from the face of the chuck. 

A hinged joint may be used on the cut: 
ter head instead of the method shown, if 
desired, 

“This attachment has been used by the 
writer with much success and as a mat- 
ter of fact results have been obtained 
equaling those of a commercial. ty 
taper boring attachment of the simpler 
type—Cuanixs Touszy, 


which is fastened in the 
tool post. This acts asa 
connecting rod between the 
tool post and the movable 
‘cutter head and makes pos- 
sible the use of the auto- 
matic lathe feed 

‘The hole in the block is 
elongated so as to allow the 
rod to float as the tool post 
moves away from the bar 
during the cutting process. 

‘The work is chucked as 
shown and the bar and cut- 
ter slipped into place and 
held stationary by the use 
‘of two lathe dogs. The tail- 
stock is then set over to suit 
the required taper and the 
attachment is ready for use. 


INEY PED 70 CUTTER MEAD 


CUrTee neA0 
Se Pi on BAR) 


Yulee stent 


‘The attachment facilitates the boring of «taper in aamall athe 
‘eving the afeet type of tastock sed no taper attachment. 
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Latest estimates of the 
total bus miles operated per 
day in this country approx- 
imate five million miles. 


This tremendous mileage 
not only requires accuracy 
in manufacture but also 
accuracy in maintenance. 
Skilled mechanics are con- 
stantly checking the per- 
formance of every part of the powerful motors 
that drive these busses. Pistons, crankshafts, cam- 
shafts, bearings, wrist pins—all must be accurate if 
they are to stand the grind of exacting schedules. 


And this huge transportation industry is but 
one of the many important industries where 
Brown & Sharpe Tools are used in making 


important measurements. Wherever accuracy 
BS is required, Brown & Sharpe Tools are chosen 
for their reliability and improved designs. 
A copy of our Small Tool Catalog No. 31 will be 


) sent upon request. Address Dept. P. S., Brown 
& Sharpe Mfg. Co., Providence, R. L, U.S. A. 


Brown & Sharpe Tools 


“WORLD'S STANDARD OF ACCURACY” 
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Smooth 
Edges ° 
Quicker! 


with Simonds 
Planer Saws 


F you could see how quickly 
and how easily a Simonds 
Planer Saw produces a smooth 
edge on any kind of wood— 
you'd want one for your home 
workshop ... Simonds Planer 
Sawssavelotsof preciousminutes 
«sshelp you turn outa neater, bet- 
ter fitting job. Because they're 
made of high quality Simonds 
steel you can depend upon them 
for long service and genuine sat- 
isfaction.Askyour regular dealer 
to supply you, oF write for prices 
and detailed information. 


SAWS FILES KNIVES STEEL 


F s\MONDS 


SIMONDS SAW AND STEEL CO. 
FITCHBURG, MASS. 
"The Saw Makers” — Established 1832 
Beanch Ofice and Service Shops in Principal Cie 
—_——————— 


Tapestry Upholstered Bench 


By JOHN M. CHITTENDEN 


OME craftsmen who are 
‘wood turning enthusiasts 
will find the small uphol- 

stered bench illustrated an excep- 

tionally attractive spindle turning 
project. The construction is not 

‘oo difficult for the beginner and 

yet has enough character and 

grace to, make it a worth while 
oblem for the expert. 

PYamerican walnut and Mexican 

mahogany are well suited for this 

design, but any wood will serve 
that is easily turned and that will 
take a high finish 

The legs are first hand-dressed 
square. A’ 34 in. thick block 3 in. 
long is glued to each side 5 in. from 

‘one end to form the extra stock for 

the 2}4-in. bulge. Make full size tem- 

plates of one leg and use this in tuning 
the four legs to shape in the lathe. 

Tay out the rails, marking all joints 
on both rails and 


The 


erecefal tamed legs ofthis upholatered bench and of: 
‘namental stretchers pve distinction to the whole desi, 


oil stain followed, by a coat of dark paste 
filler. Allow this to dry for at least 
twenty-four hours and apply three coats 
of shellac, rubbing the surface with No. 

4-0 sandpaper be- 


legs, and bore for 

the’ 34-in. dowels. "i 

Carefully” fit the iC 

rails and. legs to- : 

ether sothat each | ME Pie 

Point ie tight as | 3 TE ea 

much ol the 

strength of the |} Sumi 

bench depends on | 3 Sueur 

this part of the | @ tock 

construction, Leg blocks 
‘The . stretchers Tapestry 

can be brought to Webbing 

shage with hand Cotton batting 

coping or turning 


ov MaTeRtacs 


tween coats, When 
the last coat of 
shellac has dried, 
apply a coat of 
wax and rub it in 
thoroughly. 
Stretch three 
pieces of uphol- 
sterer’s webbing 
between the end 
rails spaced evenly 
and placed para 
lel to the side 
rails. Next, stretch 
five lengths across 


saw or a motor- 


driven band saw, if one is available. 


the bench, inter: 
lacing them with the others. Where one 
strip. crosses another, several stitches 
should be taken with twine or heavy 
cord to add to the strength of the seat. 

Cover this webbing with an even mat 
of cotton batting, carefully arranged so as 
to form a well-rounded seat and to covet 
all sharp corners on the legs and rails 
Over this stretch a piece of muslin and 
pull it tit around the rails, where itis 

wld in place by driving tacks in the 
underside. 

Cut the tapestey at the comers so that 

when it is sewed it wil 

form a slip cover 14 by 24 
in. and deep enough to 
cover the ras and allow 
extra for use in tacki 
‘The botiom of the seat 
can be covered with a 
piece of black muslin, 


Foasrrore can be washed 
with a cloth wrung out in 
castile soap suds. Use lit- 
tle water and dry the fur- 
niture thoroughly. Liquid 
wax is an excellent clean- 
ser, and for especially 
soiled furniture, liquid 
cleansers are" obtain- 
able, 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 


Mfancu, 1930 POPULAR SCIENCE MONTHLY 95 


Heavy, rough castings are 
fashioned into machine parts. 


Thousands of small and large 
units are finished to accuracy 


limits measured by tenths of 
a thousandth of an inch. 


Many types of grinding ma- 
chines employ many thou- 
sands of grinding wheels — 


NORTON COMPANY reducing and finishing metals 
WORCESTER, MASS. at lightning speed. 


NORTON 


Grinding Wheels Refractories-Floor 
Grinding” Machines _and Stair Tiles 


C ] he microscope told 
us... Our experience 
proved it .. . VALET 
ts a better blade... 
™ INE out of our 10 research) 
Ne use the Valet blade 

because its remarkable 


shaving quality bears out the findings | 
of the microscope.” The Detr 


it 
Testing Laboratory, Detroit, Michigan. 


‘Men who know steel prefer the Valet— 
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'd those who know faces prescribe it 
because this remarkable blade proves its| 
iperiority both ia the laboratory and) 


processed steel finished to ee 
assures a degree of uniformity impossible| 
to attain by the usual process of| 
manufacture. ‘The new Valet, ideal for| 
stropping is always ready for use withou 

stopping. Try ic in the scientifically| 
designed ‘AutoStrop Razor. You'll like 
its friendly angle, superior shaving 
performance and uncqualied convenience. 


AUTOSTROP SAFETY RAZOR CO., INC, 
656 First Ave., New York | 
‘Also Toroato, London, Paris, Milas, Rio de Janeiro 


All dealers now have the mew Valet | 
Blade in stock. 


She NEw VALET 
-AutoStrop BLADE)! 


swing and is 6 ft. be- 


Doctor Finds Home Workshop 
Restful After Day’s Work 


taking his mind from the everyday wor- 
ries of a commercial or professional 
mental relaxation in his little shop, 


tucked away in some corner of the house 
or hidden in attic or basement. Some 
shops are large, some are small, but each 


serves its purpose of supplying the owner 
with mental play and an outlet for sur 
plus physical energy 

Each day after long hour 
his practice, Dr. C. B. Calbreat 
Hastings, Nebraska, spends some time 
working in his well-equipped home work: 
shop. In a letter which accompanied the 
photographs shown, he said, “I am a 
practicing surgeon, and nothing rests me 
more after a hard day's work than to run 
down into the basement of my home and 
work for an hour or 50.” 

In the center foreground of the picture 
at the top of the page 
can be seen a combi 
nation woodworking 
machine. This ma- 
chine can be used as a 
saw (crosscut oF ri 
Gin. jointer, 12-in. 
planer, hollow chisel 
mortiser, shaper 
emery wheel, dado 
saw, and disk and 
cylindrical sanders, 
The machine is also 
equipped with a tilt 
table, thus allowing 
the cutting of both 
simple and compound 
miter. 

The wood lathe 
seen at the extreme 
right of the above pic- 
ture has a Itin. 


tween centers. This 
size of lathe allows 


Dr. Calls 


large maple top, oak legs, 
walnut drawers. 
y supplying his shop with the large 
ing tool chest seen in the background 
of the picture above and by building 
drawers under the main bench, Dr, 
Ibreath has been able to provide pro- 
tection for all of his hand tools and 
machine cutters. 
At the opposite end of the shop from 
the main bench is a metal working bench, 
scroll saw, and a miter box. 


'N HIS spare moments Dr. Calbreath 
has constructed many fine pieces of 
furniture, among them the large grand- 
father’s clock and the Colonial footstool 
shown in the photograph below 
The dock case, which was fashioned 
walnut, stands 734 ft 
in, wide and 18 in. deep. 
craftsmanship evident in every 
and molding of the clock case clearly 
indicates the skill with which Dr. C 
breath utilizes 
cabinet-making 
equipment. 
The footstool also 
from wal- 
in perfect 
yy. with the 
antique design of the 
clock case. 


our home 


brief “description 
the shop, to 
Home ° 
Editor, PoruLan 
ScIENCE Moxray, 
381 Fourth Avenue, 
New York. Five dol” 
lars will be paid for 
cach photograph 
found suitable for 
publication. 
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of) a year old...on Marcu 1,1930 


but what a big baby it’s grown to be/ 


HO ever heard of such an astounding 

growth in one year? Born March 1, 
1929 of distinguished parentage, this prom- 
ising infant of the Millers Falls family was 
soon permanently adopted by thousands of 
experts - carpenters, cabinet makers, crafts- 
men . . . men who know and use good tools. 


On behalf of the truth it must be stated that 
the Millers Falls Line of Planes started in life 
with unusual advantages. Months of careful 
experimentation by capable engineers, years 
of experience in fine tool making ~ these were 
but a beginning. The result was a line of 
Planes that improved the good pointsand elim- 
inated the difficulties hitherto experienced. 


Chattering ~ the age old cause of trouble ~ is 
done away with in Millers Falls Planes. 
A new feature in Planes - a 3-point bearing 
of the lever cap ~ keeps the cutter flat the 
entire length of the seat and holds the blade 
firmly at the correct cutting angle. 


‘CABLE ADDRESS: 


AILLE 


MILLERS FALLS 
TOOLS 


Improved plane cutters which need less 
sharpening and reconditioning are the result 
of a profound knowledge of fine tool steels 
and a new process of tempering the cutters 
electrically. Other improvements include 
extra reinforcements of the bottoms and frogs 
and a thickness and width of the lever cap = 
the most frequent point of breakage - which 
enables you to clamp the cutter as tightly as 
you want. The Millers Falls Line of Planes is 
complete, too - bench planes from 7 to 24 
inches, smooth or corrugated bottoms, and 21 
models of block planes. 


Ask your dealer to show you Millers Falls 
Planes. He'll take one apart and let you see 
for yourself the unusual improvements which 
feature the line and what they'll do for you. 
We'll be glad to send you a leaflet free of 
charge showing all the 46 numbers. Write 
today to Millers Falls Company, Millers 
Falls, Mass; New York: 28 Warren Street; 

Chicago: 9 So. Clinton Street. 


MILLERFALL NEW YORK 


LS TOOL 
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‘HE most 

amazing gun 
ever invented 
for target shooting 
and small game 


The New 


CROSMAN 
REPEATER 


Silent .22 


ULI ee Crouman 22 
F La ‘iwi agar 
{feta fad prints 


fateet shooting in beeline oF 
week jar 


Small Game 


ne unter 
simon on 


Please send your 
[FILER booklet daveribed above 


Tooling a Sole Leather Box 


Crarke Hucnes 


ILITY, together with the 
y of being worked easily into 
spe, makes leather an excellent 
medium for decorative craftwork. A box, 
such as the one shown, will. practically 

ever wear out; in fact, its attractiveness 
increases with age. 

Materials needed in the construction of 
this box can be obtained from the neigh- 
bothood shoemaker. ‘The leather should 
be obtained in two pieces, one being 335 
by 7 in. for the top and fottom and the 

154 by 1134 tn. for the sides. When 
the parts to size and shape, leave 


widh's bunt ov or t blunt lead peo 
after the leather has been 

softened by wetting it in a 
pan of warm. water. A 
umber of designs of sim- 
ple form which 

used for these 


from any thin black leather, though 
Kangaroo or wallaby skin Ss 'the best 


‘The two parts of the lid, which are 
mitered and laced together, should be 
fitted carefully to be sure’ that they 
match the main part of the bor. The 
mitered edges will not be difficult for even 
the unskilled, if itis remembered that the 
miter is but’ a 45-degree angle and the 
diagonal of a square. By gaging a line 
along the inside the same distance in 
from the edge as the thickness of the 
leather, a true miter can be laid out. 

‘The box may be lined inside, 
with a bit,of felt, velvet, or this 
leather. The outside should be sing 
with wax or shoe dressing. 

If colors are desired in the finish, they 
may be applied as described in the pre- 
ceding articles on leather work, (See 

9, p. 102.) 


shown (upper right-hand 
corner of drawing), 


A die made from a piece 
of heavy linoleum is used 
to emboss the lid, (See 
B.S. M., Nov. 

102) 

When all of the parts 
are cut and tooled, begin 
with the bottom, or No. 
5, and fit and glue the 
sidepiece No. 4 to this 
Either rubber or leather 
cement should be used, 
although ordinary glue 
will serve the purpose. 
These two parts should 
be allowed to dry thor- 
oughly, after which the 
lining, ‘or No. 3, is fitted 
and glued into. place. 

“The holes for the lacing 
should be punched in the 
two parts of the lid before 
the miter is cut. ‘This can 
bbe done with either an or- 
inary nail set or a regular 
leather punch. The laces, 
which should be about 
#4 in. wide, can be cut 


"29, p. 


THREE goROER 
‘oeSins Fo FOU 


8 oF eave i unoueuns 
She de rom sossNG Te UD 
mart AM: 
PEND LEATHER 


Saure ShTCN weD xcs OF suse 
FoR LAGNG EDGES NG RUBBER CEE 


eoua OMCs 
‘oF Lexines 


es 
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CHIPPENDALE MIRROR 
YOU can make 


COMPASS 


Laying out the curved outline 
Of this job ts best done by rul- 
‘ng the paper actual size, into. 
fone inch squares, and. first 
drawing in your curves from 


‘Then take your Esterbrook 
‘Compass and, by changing the 
radius, plot true curves. Use 
the Esterbrook compass for 
the diffcule small curves—the 
larger ones are easy with a 


aan Esterbrook compass on this 
job is that it stays accurate. 
Never wobbles, digs, or makes 
slip lines. Needle and lead are 
flways vertical and parallel. 
Its aprecision instrument,on 
‘a wholly new principle. 

The radius is shown in 
finches or centimeter right in 
sight—on the beam. Small as 
its (it comes in a flat triane 
ular box 234°x334")itmakes 
‘circles from 34"t08"diameter. 

0c, atall sationer'sorsend 
direct to Esterbrook Pen Co 
80 Cooper St, Camden, N. J 
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WTER is an excel- 
lent metal for decora- 
tive metal work, being 

inexpensive, easy to handle, 

and attractive in appear 
ance. Its advantages. will 

be discovered in making a 

vvase like that illustrated at 

the right, the construction 

‘of which is relatively simple 

and well within the capacity 

‘of beginner in metal work. 

The vase as shown was 
made by E. W. Manzer, 
who is manual arts super- 
visor at the Bronxville High 

School, Bronxville, N.Y. 

He entered the design in 

the elementary metal work- 

ing division of a shop prob- 
lem competition conducted 
by the Educational Depart- 
ment of Porutak SciRNce 

‘Motuy and wasawarded the third prize. 

A 236 by 1496 in. piece of Britannia 
metal (pewter), a pair of tin sni 

some iron binding wie, a small piece of 

emer , fine steel wool, and a Bun- 

Ee teed teat went 

making the vase. If a Bunsen burner is 

not a part of your shop equipment, a gas 
stove can be used, but extreme care must 
be taken that the metal does not reach 
its melting point. No matter what means 
are used for the heating process, it is abso- 
lutely necessary that the pewter be placed 
‘on a sheet of metal so that the heat can 
‘be applied indirectly and kept in control. 
Lay out the design 

cas place, benry 

paper and after bright- 

fnlog the meta, trans- 
fer the outline to the 
cleaned 

means of a 

ed tool. 

After the metal has 

‘been cut to the desired 

contour, file the edges 

and rub them with em- 
ery cloth to make them 
smooth. If desired, the 
pope 
application of a 
few hammer marks. 

‘The part to be used 
for the receptacle 
should be cut and 
formed next. Take care 
to make the edges 
squate so that the seam 
with the back can be 
fitted tightly. 

it the receptacle in 
place and wire it firmly 
to the backpiece with 
iron or copper binding 
wire. Be sure that the 
seam fits tightly and 


that there are no la 
L TRE 


'Easily Constructed Wall Vase 
| Made of Hammered Pewter 


cracks of spaces for the 
solder to fill. 

‘The flux used in soldering 
pewter is made by mixing 
1 oz. of glycerin and $ or 6 
drops of hydrochloric acid 
Before applying it, see that 
the two edges which are to 
form the seam are clean 

‘Small pieces of the pew- 
ter ean be used as solder oF 
50-80 solder can be used. 
If wire solder is used, ham- 
mer one end of the solder 
flat and with a pair of tin 
shears snip off small pieces 
and place. these pellets 
along the inside of the seam. 

Place the whole vase on 
a piece of galvanized jron 
for sheet of steel and heat 
the pewter indirectly by 
applying the heat to the 
metal sheet. As pewter has a very low 
melting point, do not under any condi- 
tion play the flame directly on the pew= 
ter. If a gas stove is used for the heating, 
be sure that it is turned down low. AS 
the melting point of pewter is very nearly 
that of the solder, exceptional care must 
be, exercised in the operation of heating 

Solder the little hanging attachment 
fon the back in the sume manner, using 
binding wire to hold it firmly in place 

iring the heating. An easier and just 
effective method of hanging is to drill 
‘hole inthe center portion of the tp. 

Clean the metal thoroughly with eme 

cloth and steel wool, 
and then coat the en- 
tire surface with 
coating of thinned ba- 
nana oil to prevent the 
forming of an oxide 
and the subsequent 
dling of the polished 

If desired, this vase 
can be made of copper, 
brass, zinc, or common, 
black iron, any one of 
which will lend itself 
admirably to the de- 
sign. 


‘Tue ideal vise for 
home metal work is a 
swivel bench vise of 
the machinist’s type 
having steel jaws from 
235 to 4 in, wide, If 
the vise has an anvil 
attached, it will serve 
for light hammering or 
riveting; otherwise an 
‘old flatiton, or a heavy 
piece of steel, such as 
a short section of a 
nal, will serve as an 
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‘The Now Sti eer divey was ira 
ithe of ne ofthe screws hl 
ete rath fom sar 


The 


RIBBED BLADE 
Prevents Slipping | 


IJV HE new Non-Skid Screw Driver 
-the most revolutionary improve- 
‘ment ever made ina screw driver blade 
—is so much better that you'll wonder 
why it wasn't thought of before! 
Take a “chewed-up” screw, securely sunk in 
hhard wood, and just try to turn ie wich « 
‘smooth blade screw driver! Iecan’e be done! 
Now insert a Bridgeport Non-Skid—se 
feel how the ribbed blade grips. No 
‘no atraining—you only turn the 
The Non-Skid holds like a gear in mesh. 
Grips a screw like a non-skid tire grips the 
‘oad, Drives screwsso much easierthat you'll 
ever want to see another smooth blade. 


3 STYLES Turns screws at almost any angle. Turns 
All Sizes 


year 
Rov ies 


bblades merely “skate” off. Saves furniture 
‘and flesh—and a tremendous amount ot 
time. Lasts sause it doesn't get 
Chipped and worn from jumping and slipping, 
‘And the beauty of itis you can try the Non- 
‘Skid before you buy! Dealerseverywhere are 
displaying the new Non-Skid screw driver 
‘with a demonstration block and screws, $0 that 
‘you can sce for yourself what a whale of a 
difference a ribbed blade makes! Ask your 
dealer to show you the new Bridgeport Non- 


Bridgeport, Connecticut 
‘The World's Largest Makers of Screw Drivers 


No. 2 


Blade, handle and f 


- 
rele Bridgeport 
era THE CHOICE of MEN WHO KNOW TOOLS 
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IF YOU CAN USE AN 
EXTRA $2022 BILL 


write for 
this 


FREE 


YOU _can_save 
$20.00. in no 
time by using 


SMOOTH-ON No. 1 


to do your own household repairing —and in 
i = poe ‘rill have that proud Todi 


tiled bath room wal were all pu into 
rood usable condition at an average cost of 
10.cts. foreach tepair—and $20.00 easly saved 
‘over what would have been paid to 


By 
simple repairs necessary in every 
ean save enough to pay your ra 
iy Yourself or wife a camera, mp 
‘or some other pleasure-giving article which you 
‘would ocherwine hesitate to spend the money for. 


On the Automobile 


1, eing unafected by 
reat ae eeln 
ia tee opp 
linen Howe conection 
5. Kepingexhaue 
Seto prevent the escape of 
tlbnosus burnt gases, fepuiing cracked water 
igen and difrenil cat 
i inbricator connections 
fom lowering snd fling 
cheng lowe hinges, abe rile: 


The FREE Smooth-On 
Repair Book 
will show you how an astonishing number of 
pone apni or a 
the coupon for a free co} 


Smosh On Nort fos or tor $e con frte 
ity hardear tens ese lice proce 


cand. get 


574 Communipaw Ave, Jeesey City, N.3. 
‘Please send the free Smocth-On Repair Book. 
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Making a Candle Side Light 


By 


DICK HUTCHINSON 


SIDE from its decorative value, the 
lighting fixture illustrated is both 
tical and easy to build. 

‘The bracket, or shelf, is made of 34-in. 
white pine, finished in'gold bronze, and 
gone over carefully with a blowtorch oF 
similar flame to scorch it and produce an 
antique appearance. 

‘Aiter drilling and cutting holes for the 
electric cond, the pieces should be assem- 
bled by first gluing and then nailing them 
together. Drive the nails from the back 
0 that they will not show on the finished 
piece. A hole should be drilled near the 
top to take the hanging cord or nail. 

‘Aiter the piece is bronzed and burned, 
it should be Incquered with a coat of 
banana oil applied with a brush 

‘The sheet brass used for the candle- 
stick is No. 16 gage, and the piece of 134- 
. brass tubing used for the candle base 
has a wall of about the same thickness as 
the brass. The tubing is 154 in, Jong. 

With the tin shears, cut a disk of the 
sheet brass 4 in. in diameter, and smooth 
up the ragged edges with a file. 

For hammering this piece into a saucer 
shape, some sort of a smooth surface steel 
block, or anvil, and a ball peen hammer 
will be required. 
ciel tis bo a Somly n the l 

I, placing it on the steel block so that 
the portion farthest {rom you is slightly 
raised, and hammer with the ball end of 
the hammer, hitting about an inch in 
from the eige. Drive each blow toward 
the outer edge of the disk, moving around 
the piece and at the same time working 
‘out to the edge. Be careful, however, not 
to strike the extreme edge or it will spoil 
the appearance. Now begin inside the 
hammered section, and work around to 
the center, this time driving toward the 
center. 

‘Neat, drill a 34-in, hole in the center, 
two holes for attaching the handle, and 


A, 
i 
tix 
LJ 


‘This Colonial wall ight can be hung from the 
‘Picture molding or attached with asctew or aa, 


two more for attaching the saucer to 
the shelf, 

Place a piece of iron pipe in the vise, 
and slide over it the brass tubing for the 
candle holder, Raise the tubing up until 
it makes a 45-degree angle with the iron 
pipe, and hammer a flange on one end 
with the ball end of the hammer. Re- 
move from the pipe and place the tube 
fn one end of the steel block and finish 
the flange from the inside, 

The handle, $4 in, wide and 734 in 
Jong, is hammered on one side and then 
bent to shape (sce drawing). Holes are 
drilled to correspond with ‘the handl> 
holes in, the saucer, and the handle is 
riveted in place with No. 14 brass es 
‘cutcheon pins. 

With a blowtorch or other source of 
heat, bring all pieces to such a heat that 
they’ darken slightly; this gives them an 
antique appearance. ‘Then solder the cup 
in place in the center of the saucer. 

Insert a fiber fixture bushing into the 
hhole in the wood bracket and run the end 
of the drop cord in through. 
this and up through the 
hole in the center of the 
shelf. Wire it to the 
candie socket. 

‘Attach the completed 
candlestick to the bracket 
shelf with wood screws, 
and the piece is complete, 

‘A cord may be attached 
and the fixture may be 
hung. from the picture 
molding, if preferred, 
rather than nailed to the 


‘Many old screw drivers 
give trouble because they 
constantly slip. This is 
‘caused by the fact that the 
point has been ground or 
Sa ae pater 
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"ww AMAZING 
IMPROVEMENT 


IN RECEPTION FROM YOUR 
PRESENT RADIO RECEIVER« 


103 


WITH NEW EVEREADY RAYTHEON 


4-PILLAR TUBES ° 


‘THE inevitable jolts and jars 
of shipment and handling can’t 
budge the elements in an 
Eveready Raytheon Tube by 
as much as a thousandth of an 
inch, Their accurate spacing, 
which assures maximum per- 
formance, is immune to these 
common hazards. 


4-PILLAR TUBES 


Showing the exclusive, patented Es 


Reythet ‘Pilar construction Nefice 


The 4-Pillar construction, 
which gives Eveready Ra: 
theon Tubes their remarkable 
strength, is patented and ex- 
clusive. With no other tube 
can you get all its advantages. 
If you examine the illustration 
at the bottom of this page, you 
will see the superiority of this 
construction. 

This is especially important 
in receiving tubes which have 
large and heavy elements— 
tubes such as the 224 screen 
grid, the 280 rectifier, and 
power tubes used for push- 
pull audio amplification, re- 
quiring perfectly uniform 
characteristics. 

People everywhere, using 
Eveready Raytheons in their 
receivers, report increased dis- 
tance, more power, better tone 
and quicker action. To get the 
most from your receiver, put a 
new Eveready Raytheon in 


EVEREAD 
RAYTHEON 


iasive ‘Breve 


each socket. Your dealer has 
them in all types—including 
the famous B-H tube for “B” 
power units. 


NATIONAL CARBON CO., Inc. 


General Offices: New York, N. Y. 
Branches: Chicago | Kan 
‘New York San Francis 


union Csr [TLS étpstaton 


En ee 


struction vitally important 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


108 


POPULAR SCIENCE MONTHLY 


) 


A sense of real discovery comes to the first-time user of 


AQUA VELVA 
for After-Shaving! 


“Eureka!” (I have found it) cried Archimedes on making a 
great discovery. 

The first-time user of Aqua Velva may not cry “Eureka”. But 
ina measure he feelsit. He has found something —and knowsit. 

He has found whatwe believe 
to be the only thoroughly scien- 
tific after-shaving preparation 
ever made. Combining in one 
product all the qualities anafter- 
shaving preparation ought to 
have, 

Aqua Velva starts its work 
with a pleasantly tingling thrill; 
healthfully livens, wakens, stim- 
ulates the skin. Cares for tiny 
nicksandcuts,oftenunseen. Pro- 
tects from dust and germs, wind 
and weather; and, indoors, from 
unduedryness. Makes foryouth- 
fal firmness ofskin texture. Con- 
servestheskin’snatural moisture. 


Made by the makers of Williams Sh: 
ing Soaps, for three generations the Stand- 
Wy which all others have been judged, 
Velva beeps the skin all day as the 
liams lather Jeaves it, exible and Fit! 


Pepe: PS10. The J.B, Williams 
Cititonbary, Coa Montreal, Cant 


Just notice the fine skins of men who use 


filliams 


SHAVING CREAM 
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Two Angle Irons Used to 
Hold Work to Be Ground 


)¥ USING a set of angle irons having 
45-degree grooves cut in them as 
shown in the illustration, the grinding of 
round objects will become a. simple 
matter. 

When high pieces are to be ground the 
angles supply & double surface for the pull 
of the magnetic chuck, and the danger of 
having the work come loose and break the 
wheel is eliminated.—F. J. Wruneua. 


“The to angle iro provide a larger supporting 
‘Ritace for balding work on he magnetic hicks 


Handy Sander for Use on 
Small Curved Surfaces 
URVED and small concave surfaces 
tan be telly sated by sng Ue 

srl ball sander iastrated 

Machine section of hexagonal stock to 

the toe dered und aftx tos ends small 
wooden ball 


This 
“ ball is then dipped 
n in glue and fine 


sand or emery dust 
SAND OR 

EMERY ~ 
COVERED 
WOODEN 


shape of the shaft 


will prevent the 


BALL pall from turning 
va am peg 
hes drill, fue 

i ee 
Brora: ism, eae 


ated in much the 
same manner as a router bit. 

While glue forms an excellent bond, the 
writer has had much success with water 
glass.—Apoisox Du Bois. 


imple Joint for Windows 
1NDOWS 


SeREEN 
gon an tose | 
sembled strongly 


iy the butt joint 
and dovel method 
illustrated. | Mak- 
ing the joints in 
this way saves con- 
siderable time, e=- 
pecially if the mor- 


and. tenon | (DOWEL PUT 
joints must be |_ATAN ANGLE 
made by hand.— “Dowels are put in the 
F. J. Pease. or int ne an angle 
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Mr. Punch says, “These four Goodell-Pratt tools are 
A\\ favorites with men who appreciate fine tool craftsmanship.” 


No. 53; Hand Drill The most practical hand drill made for 


all-around use. Capacity to 34". Two 
‘speeds —easily changed with Shifter 
Knob. No holding back when drilling 
through. Simply shift to “Siow” speed. 
Polished Rosewood Handle. Spindle 
runs in ball bearings. Hollow handle 
for holding drills. Frame is strong, 
‘malleable iron. A comfortable drill to 
use. A good looking tool that you'll be 
proud to own, 


No. 6 Breast Drill How many times have you wished for a real 


i i See them at your hardware dealer’ 


‘Mr. Punch This automatic drill carries 
ss eight sizes of drill points —1s" to 1" 
| __ Pick out the size you want, insert itin Mr. 
Punch’ steel jaws, place point where you 
‘want the hole. You push. He twists. In goes 
the point and — presto, you have a clean 
\, smooth hole in any wood. Also can be 
“> used in plaster. Just the tool for house- 
"hold repair work. Remember the name 

‘and look for Mr. Punch on the green-covered box. 


No. 811A Automatic Screw Driver To 
drive screws with lightning speed or to 
draw them out just as fast, you cannot 


breast drill? One that you could put 
‘some '‘heft” behind ona real tough job. 
‘The price at which you can buy this drill 
is very reasonable. It will take drills up 
to half-inch. There are two speeds, 
changed by turning the Shifter Knob 
marked “Fast” or “Slow.” The shifting 
mechanism is very strong and reliable. 


Sy es 


Sie 


find a better tool than the No. 811A 
‘Automatic Screw Driver. The shifter 
knob controls the action right or left 
‘and when at “'neutrat” the tool can be 
used as a plain screw driver. Each 
‘screw driver is provided with three tool 
steel blades, hardened, tempered, and 
polished. A real handy tool for the 
home workshop. 


GOODELL-PRATT COMPANY, GREENFIELD, MASS. c) 


GOODELE 


Calipers, Dividers, Micrometers, 
Hack Saw Blades, Feeler Gauges, 
Depth Gauges, Electric Drills, 
Lathes, Levels, Squares, Straight 
Edges. 


PRATT 


Wrenches, Pliers, Tool Sets, Repair 
Kits, Valve Lifters, Carbon Scrap- 
ers, Glass Cutters, Bit Braces, 
Mitre Boxes, Nail Sets, Punches. 
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Cape Cod Chest of Drawers 


A handsome and useful piece 
that you can make yourself 


Complete step-by-step diree- ance that each project and the 
Sette deci Taos ‘Bret for aking we 
ts are given on thoroughly practical Look 
ie of ePage's “Third over the contents ‘of Lel 
ome ‘Work Shap Hook mo book and the Job Pans ava 
clearly and simply that any able as shown in the column at 
man ‘with’ tools can the left. The price of the book 
fully make ‘this handsome is 10 cents. ‘The Job Plans are 
Ind Wseful piece at litle cont 10 cents each and are for 


oF any of the other attractive, projects requiring more elabo- 


Shop, Hook or in LePage’s the instruction consists. of 
Job Plans. Printed step-by-step directions, 


LePage’s Third Home You have expert instruction tothe 


Work Shop Book, only juice you. po : 
AWeents Showstlow to fon Unurings plotarpin, Sou tt conte for Ue Fose's 
MakoThese20Projects Sia)” fursiture. ill were ‘Book 


ual T 
ark, New Jersey. His'expe- latest LeVage’s Book, postage 
rietice as an expert gives assur- paid. 


Job Plans 10 cents Each . . . Order by 
Number as Indicated in Coupon 

Ge and Che Tale 16 Seenoe Wiking Da 22‘Telshae Calin 
Sri Table Cand Ss fShene Dok har 3 ft tr Toioe be 
sr est Toho Mer a ie mache Bak a Tales Wat 
tn Sand ape or veering and Reding 
tier, Vanity Case, Book Cabinet 
$n fonry Send ad 9 Cai Mirae 
Folie Svtag Son: Tes apn 

Mail This 

Coupon 


iE AGE'S 
GLUE 


HANDIEST TOOL IN YOUR WORK SHO 


Putting an Edge on 
a Pocketknife 


N EXAMINATION of any group of 

pocketknives probably would reveal 

‘as many different kinds of edges as there 
are knives. 


motion that eventually rounds off the 
edge and gives it a shape somewhat 
similar to the small end of a pear. ‘The 
impulse to avoid honing the ful width of 
the blade is a good one, but a serious 
mistake is. made in rounding the edge 
instead of giving it a distinct bevel. 


reached the cutting edge. ‘Then 
icin the ame way ona fin stone 
to polish it, still keeping it flat, If the 
bate wadoaly Boned then madly 
for the process. 

In applying the final edge to the blade, 
vue cbse a Bard or at Athanass ta? 
ing stone ora fine artical stone 

ith the stone lengthwise as before, 
wee the blade in the second position 
illustrated below. Raise the back of the 
blade slightly so that only the extreme 
is “in contact with the surface, 
Slowly draw the blade toward you. Be 
careful to keep the angle and pressure 
uniform, and make each stroke cut evenly 
and smoothly from the heel or tang to the 
point. Tum the blade at the end of each 
stroke and sharpen against the edge at all 
times. A few strokes are enough. 

‘To remove any burt, hone the blade 
very lightly, first on one side and then on 
the other.— Husky Groxce, 


"NEW RNIFE. 
(suchity BeveLeD) 


‘PERFECTLY FLAT EDGE 


Gouin renrecry (oma 
ran) THE EDGE. ONLY TOUCHING) 
iaht ant wrons trp of ear, nd two tenn 


‘obtaining » keen lasting bevel oo knife 


Maren, 1980 
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Why I want a 
CORONA 


typewriter 


This contest is open to all. 
Write a letter of not more than 260 
words, explaining why you want 
a Corona typewriter. The best letter 
will win a prize of $1,000, Second 
prize is $250. Ten prizes of $25 
each. Letters will be judged accord 
ing to the value and soundness 
of reasons presented for wanting 
Corona, rather than according to 
literary merit. Letters may be typed 
or hand-written. 

Contest closes May: 1st. Winners will 
be announced as quickly as possible. 


LC SMITH & 
1813 New York 


Life Buildin; 


H 


. 


AAA 


1500 
CONTEST 


Gust verze 


$1,000, 


CORONA TYPEWRITERS INC 


51 Madison Avenue, New York City 
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AY ‘ORE than one million users have 
LV [ tearned that Corona is a marvelous- 
ly efficient typewriter—smooth and re~ 
sponsive in action, sturdily built for a 
lifetime of service and an amazing aid 10 
living for every member of the family. 
wanical superiority of 
Corona is its one-piece, solid alun 
die-cast frame of tremendous strength 
and rigidity. this powerful frame 
Corona does not have to be kept screwed 
to a wooden base—it stands on its own 
feet, takes up less room on a 
desk and is more attractive, 
Another advantage—the sheet 
astyped isheld atexactly ther 


One unique me: 


sage i ceyietise Aare 


will appreciate this feature. 

Corona is the product of 
twenty years’ effort of skilled 
typewriter engineers to create a 
perfect emall typewriter for per- 
sonal use, It has everyt 
does everything, It is small in the 
watch is on 


sense that a 
Working parts 
with exact precision—in some 
casestoone thousandth of aninch, 
-arlet, Crees 
Blue, and Maroon, with attractive pai 
ling of modern design. Also black and 
gold, and black with art panels, Sever 
bination» 


Coronas are finished in 


color e0 select from. 
‘There is only 
‘Try itin your home, 1t 


type. In a remarkably short time you 


e way to know Coron 


‘easy to Corona 


Coronatype faster than you can write 

Insist on a Corona demonstration. Any 
Corona dealer will be glad to deliver 
n 


Corona on 


Time-Payment Plan. Fit our convene 

ryment plan into your family 
badget. You can own Coren without even 
feeling the cont. A few dollary di 


Corona ’ 
conts $39. tractive carrying cise 
furnhed with either model. An allow 
wil be made on your old typewriter, 
Don't forget the “Why 1 Want Coro 
content. Sit down now and catalog all the 
sways in which Corona wll be useful to 3 
1p it can be i school work, club 
committee work, busines, writing, h 


Note to dealers: Write for 
our agency proposition, 
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kL the 


varnish you dont 
use that costs 
yOu MONEY 


FLOOR FINISH 


HOSE, who enter our homes—our guests—notice everything, good or bad, about our 

[ trosndingss To our general appesrance we can often attebute our wicca. “There 

fore, don't neglect your floore—it cart: mancy in more ways thas ove. It costs the 
respect of our guests and it costs far more to replace floors than to varnish them, 

‘Absurd, t00, when it is 40 eaty to finish floors and all woodwork with beautiful trans 

‘parent Kyanie Floor Finish. Here is 

Varnish of real quality, easy to brush 

flows out to beautiful idgeless smoothness 

Dries in four short hours. Clear uncolored 


if you with, in a wide range of rich wood 
shades from Light Oak to Dark Mahogany 

‘Try this amazing transparent finish on 
your foors, furniture and woodwork and 
ave money and fre 


Special Introductory Offer!—Just send 
‘us one dollar and the name of your favorite 
paint dealer and obtain a full-pint can of 
Kyanize transparent Floor Finish, a good 
‘brush and the new book in colory—"The 
Colorful Home.” Mention color desired. 


Boston Varnish Company 


354 Everett Station Boston, Mass 


‘Manx, 1930 


Blueprints for Your 


Home Workshop 


TT ASSIST you in your home workshop, 
Porviar Serexce Moxruty offers large 
blueprints containing working drawings of a 
number of well-tested projects. Fach subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
Sheets of blueprints and are accordingly 80 oF 
75 cents as noted below, ‘The blueprints are 
cach 15 by 


md me the Uveprint, or Wueprints, T hare 
underlined below, for which T inclove 


dollars cnt 

Airplane Movdele | $5 Bive-Tube Detail 

50, 26-10, Rise-off-| 80. Electfe High Pow. 
Unit 

a, ite Low Pow 


| Sa Ee 
33 Four Tobe lectric 


irae 
eT eas 


srsusi, tio 
Cord teans 


ing Sereean | 
three Modern 


ih Controls 


| Botte See Miscellaneous 
so, mate ter] a es 
oo reli oat 
4, recta (omery| «5, 


Price Scents each except where otherwien noted 
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Buy Quality Paint Brushes 


A Good Brush, Well Cared for, Will 
Give Amazingly Better Results 


EADERS of Popular Science who 
AN. sre expert painers will tell you 
that no one sho jaa paint 
wither fret mnkion se thas ebro: 
ibsolutely clean and in first class 
Experience has taught. the 
ional painter that a good, clean 
tas necesary 8 good 
jint to get a smooth, beautiful, 
Fis g Paint job. Don't make the fatal 
istake of aitempting to paint with a 
“cheap” brush or an old brush that has 
never been properly cleaned. You will 
get amazingly better results if you buy 
uality paint brushes and take care of 
them. 
In selecting a quality tool, the brush 
buyer should give careful detention to 
the kind, length, quality and fullness of 
the bristle stock. It is very easy to be- 
come confused by two. brushes which 
may look alike, but differ in cost as 
much as 75¢ to $1. However, a close 
Comparison of two such brushes shows 
that the quality brush has a better stock 
‘of bristles which are, clean, straight, 
rin ‘and full of vai lite "he 
safest way to get quality is to bu 
brush ie bya well-known sod 
sponsible brush company, such asa 
Wooster Foss-Set Brush, 
Equal in importance to the quality of 
iatles ts the kind of setting used 
ina brush, Many aman has, ost his 
temper because an apparently good 
brush shed bristles swelledjor eamteapart 
just when it was nicely “broken 


ey 


diately after using. In a few hours the 
paint, varnish or other material begins 
to gum up at the base of the bristles and 
is much harder to remove. Paint brushes 
should Seneebet clean in benzer “A hers: 
fcne, gasoline or turpentine, Varn 

brushes should be washed in turpentine, 
stihceah 5 ft Lee of benzene is satis- 
factory ifthe final rinse isin turpentine. 
Shellac brushes should be ‘washed in 
denatured alcohol. Lacquer brushes 
Should be washed in lacquer thinner, or 
first in alcohol and then in in lacquer 
thinner, Kalsomine and fresco brushes 
arewathed in two parts of water and 
fone part of vinegar. ‘They should. be 
hung wp by the handles to dry, not laid 
‘out flat as paint brushes usually are, 


When Not in Use 


‘A Wooster brush will last you a lo 
time if kept the RIGHT WAY after 
leaning. See Fig. 2 for liquid storing. 
For dry storage, after cleaning shor- 

wrap bristles in heavy paper, 


oughly, 
helt tightly by rubber band or sting. 


™ "Fou et trade mark ca the 
handte, or metal ferrule. 


Foss Set, uted only in Wooster Brushes, 
isa perfect bristle holding compound be- 
cause it not only holds the bristles ina 
vise-like grip, but is unaffected by the 
powerful solvents found in modern 
ainting materials, A. Wooster Foss-Set 
Brush ean be used in anything — the 
bristles can’t come out! 


How to Take Care of 
Your Brushes 


Thinis the allimportane hing if you ae 
joing to get good painting results. Al- 
rays remember a good brosh is « ne 
doo} and must be kept even more cee 
fully than you keep your saws or drills. 
Be sure to clean brush thoroughly imme- 


hardware dealers who 
sell Wooster Brushes 
can_give you expert 
advice in selecting 
the right brush for 
every paint job. This 
folder ‘will help you 
also. See Fig. 3. 

Fig. 3. The folder gives helpfl ints on the 
‘election, une and cart af good brushes It emt 
Sith every Wooster Test Brosh, (Sesribed im 


‘Bex clam) twill Be supplied free on requext 
fo'The Wooster Brosh Co. Wooster, Ono 
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See what a differ. 
cence a really good. 
paintbrush make 

ok your dealer 


Lacquering 
and Staining. 
Anyone can do 
Smooth, beautiful 
ting with w 


‘coupon 4 
THE WOOSTER BRUSH CO. 
Wooster, Ohio 
Send prepaid, the Wooster Test Bruch and 
information on brushes. ($1.00—not stamps 

enclosed] 


Name. 
Address 

City. 

Dealer's Name. 
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A . A ; te 
~ Dr Richard Schofield 
“2-eminent doctor of medicine 
& expert craftsman owns a 
home workshop with over a 
thousand tools ~ ~ 
~ ‘eount my Carborandum 
— stones among my best &. most 
important lools-For putting 
onareally fine clean-cutting 
edgy. lun is just it” 
~Says Dr. Schofield. 
‘There are two main reasons why this Car- 
borundum Brand Stone is favored and used 
by experienced craftsmen. Not only Dr. 
Schofield but many thousands who use edge 
tools. It is known as the “Combination” 
stone. Really two stones in one. One side 
is coarse grit for use in starting the edge and 
removing nicks. Other side is fine grit for 
finishing the edge. 


CARBORUNDUM 


BRAND 
SHARPENING STONES 


Sold by Hardware Dealers Everywhere 


The CARBORUNDUM Company 
N.Y. 


(SSeS ee) 


Manca, 1930 


eee een 2 
Handy Rack Provides 
Vegetable Storage 


‘The rac also provides an extra shelf for holding 
canned goods, bread bee, jars, or mile betes: 


TABLE racks for the pantry and 
ake up little room and allow 
«8 quick choice of any of their contents. 
The rack illustrated is large enough for 
the average family and ean be made from 
scrap pieces of lumber. The writer made 
the thirty-two 15 by 3 by 834 in, slats 
from lumber salvaged from lettuce crates. 
The piece of veneer on the back of the 
rack was taken from an old dry goods box 
The finish is a question of personal 
choice. However, ifthe rack is given two 
ied with 
can be easily 
e with any 
y exists in the 
‘Avritur H. ScrivEx 


kitchen. 


ce uetehrestts | 
i se 


Fant new 
14 plece of plywood is handy, it can be uted to 
sdtantage im place of wall bard for the back 


How to Remove White Spots 
from Mahogany Tables 


HITE spots such as those caused by 

hot dishes on a mahogany table top 
sometimes can be removed simply by rub- 
bing them lightly with powdered pumice 
stone. The idea is to remove the discol- 
oration but not cut right through the 
varnish, shellac, or lacquer. 

Should the spots still show, wipe them 
with benzine or gasoline to remove every 
trace of grease and apply a thin coat of 
shellac—two parts of ordinary shellac and 
one part of denatured alcohol—to the 
spots only. 

Use a. small soft brush for this, or, 
better still, a spray, and work quickly. 
Do not go dver any part already touched. 
Let the shellac dry for an hour. If the 
spots have not disappeared, apply a sec~ 
cond coat, a"aw it to dry, and then rub 
it as before. 
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Doing Many Big Jobs 
In American Industry 


(THERE are many reasons why 
American Screws have been the 
choice of industrial executives 
for almost a century. These 
men know that American 

Screws can be relied 
upon to hold units 
of construction 
solidly together. 


Awerican SCREWS are 
made of high quality steel— 

their bodies are tough enough to 
stand up under automatic driving 
and unusual wear and strain — their slots will not 
buckle or break — their gimlet points are sharp and 
true — their clean cut threads are deep and strong. 


Whether your job is large or small American Screws are the 
best investment in time, patience, satisfaction and money. 
Screws are important — that is why American Screws are 
famous the world over as the best for every purpose. 


TIRE BOLTS WOOD SCREWS STOVE BOLTS MACHINE SCREWS 


AMERICAN SCREW CO. 
PROVIDENCE, R. I., U.S. A. 


WESTERN DEPOT, 295 WEST RANDOLPH STREET, CHICAGO, ILL. 


“Put It Together With Screws” 


mz POPULAR SCIENCE MONTHLY 


WILLIAMS OIL HEAT AT A NEW LOW PRICE 


Good news 


for owners of 
medium sized homes 


[Eyourhomeisotmediamsize, 
‘ou can enjoy Williams Oil- 
O-Mutic heating at a new low 
ri jlement the larger 
jodel J Oil-O-Matie used in 
thousands upon thousands of 
bigger houses and buildings, 
Williams has created a new 
lower priced Oil-O-Matic 
Junior with ample heating ca- 
pacity forhomesofaveragesize. 

No manufacturer but 


Like the larger Oil-0-Matic, 
this new thermostatically con- 
trolled burner incorporates 
all the patented, exclusive 
Williams features which make 
fuel oil heating so dependable 
and economical. When you get 
all the facts by mail 

coupon you will banish all 
heating work and worry from 
your home. Before you strug- 
gle with another shovel of coal 


Williams—with a decade of 
experience and facili- 
ties that have produced 
far more burners than 
any other make—could 
hope to offer this fully 
automatic fuel oil 
burner at s0 low a price. 


‘mail the coupon! 


WILLIAMS OIL-O-MATIC HEATING CORPORATION 
BLOOMINGTON, ILLINOIS 
Branches and dealers everywhere 
HEATING FAR MORE HOMES THAN ANY OTHER OIL BURNER 
A RADIO TREAT 


a 
Williams Oil-O-Matie Heating Corporation, 


‘Tune your radio to WIZ 
and NBC chain stations 
at 10 o'clock Eastern 


Standard Time each 


Bloomington, Illinois 
Please send me the revised edition of your illus 
trated free booklet, “Oil Heating At Its Best.” 


a 


Mancu, 1930 


Home Workshop 
Chemistry 

_ Simple Formulas that 
Will Save Time 
‘and Money 


RBON-ZINC cells that will give 
wo hours of steady service at a 
voltage of between 1.2 and 1.5 and 

that will pecuperate to full voltage in 24 

hours ca be made easily in the home 

laboratory for experimental work. ‘They 
will light small flashlight bulbs and can 
be used for mati electrical experiments, 

Each cell consists of a wide glass 
beaker fase of which i placed a ein, 
drical cup of plaster of Paris. Outside of 
hecup ylides step of snes placed 
and in the cup is placed a carbon rod 

Which may be taken {rom an old dry cell. 

A concentrated solution of ammo 


‘The molds for the plaster cups can be made 
from heavy paper in the manner” iustrated: 


laced in the outer 
led with a solution 
‘Thi 


chloride in water is 


‘monia water to the cupric chloride solu- 
tion until the precipitate first formed is 
redissolved. 

‘Another experimental cell giving from 
4 to 6 hours continuous service at a 
voltage of from 1.5 to 2 also consists of 
a carbon rod, a plaster of Paris cup, and a 
strip of zine, The zinc is surrounded by 
water containing one or two drops of 
sulphuric acid. The carbon rod is placed 
solution of sodium or potassium 
ichromate in water to which 34 to 34 
its volume of sulphuric acid has been 
added. This cell must be cleaned after 
use and freshly prepared chemicals used 
each time the cell is to be operated. 

Alvays remember, when using strong 
acids, to pour the acid slowly into the 
water and stir; never add water to ac 


LUTIN, which is prepared from flour, 
is one’ of the most adhesive sub- 
stances known. 

‘To prepare, place a handful of flour in 
a piece of muslin and wash it with wat 
Kneading the flour until the wash water 
no longer milky from the starch. Glutin 
remains and should be placed on a glass, 
dish to dry. 

To use, take a small flake, add a drop 
or two of water, and allow it to stand 5 
or 10 minutes. ‘Knead it until it is soft 
and then apply it to the joint. 

This glue is adapted to any use, es- 
pecially for leather work.—H. Bane. 
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1OR real speed, ease and accuracy in cutting 
‘wood or metal, select ATKINS Saws—at y 

Hardware Dealer's. He'l explain why the world. 
famous “Silver Steel”"—used enly in ATKINS 
Saws—takes a keener edge, cuts faster, stays 
sharp longer, and outlasts two or three ordinary 
saws. And he'll show you many other ATKINS 
features which saves you time, work and money, 
401" HAND SAW—"Fincst on Earth." Silver 
Steel blade, taper ground, ship point, mirror 
polish, Rosewood handle,’ Perfection pattern; 

‘Climinates wrist stra 
53” HAND SAW—"A Lifetime Saw for the 
Home.” Silver Steel blade, taper ground, Dama 
h. Regular of ‘ship point. Perfection 


saw for hom 
‘general work, Same as "'S3” except it has 
Straight back instead of skew back 
“JUNIOR MECHANIC” HAND SAW—Id. 
for boys who like to use tools; also a handy ss 


furtable for 8 to 12 
handle: ATKINS non 
Sih 
No. 2 BACK SAW—Neaicd! in every a 
fine, easy cutting. Right Silver Steel blade? 8 to 
Tisinch Tength 
BAND SAWS—tn srow wis and ny ents 
le of Silver Steel, for fast, accurate work 
CIRCULAR SAWS iver Stl Crom-cut Rip, 
Mitre type. izes for small shop or portable outta: 
CIRCULAR MITRE SAWS—Silver Steel, spo- 
cially ground for smooth cutting, os in fie cabi- 
net work, ete. 6 to 24-inch diameters 
DADO HEADS—For power outfits. Sizes to cut 
srooves from 14 to 4 inches wide. 
NEST OF SAWS—Three fine saws for one ad- 
jastable handle, Keyhole and Compass Saws; 
also nail-cutting blade. 
COPING SAWS—Strong, nickcled frame, hard- 
wood handle. Grinch Blade, cuts at any” angle. 
SCRAPER BLADES—Silver Stcel_ makes the 
ist scrapers to finish floors, smooth up surfaces 
fr remove paint. All styles and sizes. 
FILES of Siver Stel, in every size and style, for 
faster, easier sharpening. fling and finishing 
MACHINE KNIVES—of Silver Stee, for small, 
Wworkshoy puners, jointers, shapers, etc. 
GRINDING WHEELS—ATKINS Acrotite 
wheels do quicker, better grinding: all sizes. 
For these, or any other eutting tools you need, 
Dealer. Insist on "AT EINS.” 


% Saw Booklets Free! Send Coupon Below 


Wome Bebe 


y 
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us 
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EVEREADY 
RAYTHEON TUBES 
FOR 


TALKING 


PICTURES 
AND 


TELEVISION 


ARE DEFINITE CONTRIBU- 
TIONS TO THIS NEW SCIENCE 


Evereapy RAYTHEON is at the 
front in television . . . with both 
transmitting and receiving tubes 
of proved dependability and per- 
formance. 

‘The Eveready Raytheon Foto- 
Cell is a long-life. transmitting 
for talking pictures, made in 


wer aa 
Pein 
ill be made at rea- 


Kino- 


entire plate. “Its reproductive 
‘Qualities are perfect, without the 
eed of mirrors or ground glass. 
The performance of cach tube is 
carefully testedin our laboratories. 

Correspondence is invited from 
every one interested in television 
and talking pictures. 


NATIONAL CAREON CO., Inc. 


General Offices: New York, N. ¥. 


snd Carbon 


‘Unit of 
Union Carbide Gorpsration 


Trademarks 
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Seven Motorized Shop Aids 


By 


Raymonp B. Wartes 


ROBLEMS in planning and arrang 
Pires motored wokatoy vary nth 
the space available, the machines to 

be used, and the type of work to be done, 
but there are a few kinks that can well 
be incorporated in any’ shop, large or 
‘Semipermanent machines mounted on 
wooden bases canbe effectively and 


quickly held fast for connection to the 
line shaft by the use of C-clamps. By 
varying the length of these wooden bases, 
cone length of drive belt can be used on 
fany of the machines 

1¢ problem of connecting two shafts 
becomes an easy one if rubber hose and 
metal hose clamps are used in the man- 
ner illustrated in the illustration above. 
This method has an added advantage of 
working even if the shafts area trifle out 
of alignment. ‘The tearing limit of most 
high-grade rubber tubing is very great 
and for this reason a large running load 
an be transmitted 

A lathe wrench will never be misplaced 
is fastened to a length of chain which 
tur attached to the underside of the 
lathe bench. 

End play in shafts can be prevented by 
means of pulleys or collars, but BX cable 
box connectors serve well, and it is easy 
to screw them tightly to the shaft close 
up to the hanger. 

They have the added 
feature of low cost, 

Many shops are 
Jimited as to the space 
that can be used for 
storing tools, buffing 

wheels, 


ra 


iary t 
bor of simple con- 
struction bolted toa 
hinge, which is in 
turn mounted to one 
of the legs of the 
workshop table oF 
bench, is handy for 
storing anything that 
is ‘used frequently. 
Theboxcanbe moved 


wrench where it ought to be. 


Handy swinging drawers supply ample 
‘pace for actemoren needed in hurry: 
‘out in an instant, and then turned back 

‘out of the way. 

Extra pulleys are always needed in the 
motorized shop and forman added item 
of expense, Wooden driving pulleys can 
be turned on a lathe, or if extra large ones 
are needed, they can be turned to shape 
fon a buffing head supplied with an im- 

tool rest placed in the proper 


|. The blanks or disks can be cut 
to shape on a jig saw and mounted on the 
bufling-head shaft. 


‘The groove can be 
cut with a rat-tail 
file. Wooden pul: 
leys such as these, 
if mounted on the 
buting head, are 


very useful in alter 
ing the speed of line 
shafts and other de 
vices. Themain driv 
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Small Tool Lines 
1 TAPS 

2 DIES 

3 SCREW PLATES 
‘4 TWIST DRILLS 

'5 PIPE TOOLS 

6 REAMERS. 

7 GAGES 


This is a Greenfield 
Plate Set No.311..+ 
theworld’sstandard 
for precision and 
stamina, Thisthread 
‘cutting set isa joy to 
the man who has 
tried to handle 
threading with ordi- 
nary tools, 


us 


ith this world-famous set 


Every he man loves fine tools. The greater his 
skill, ehe greater is his admifation for them. 
‘And k's amazing what excellent work even the 
rankese amateur can turn out with really 
fine tools 

Take thread cutting, for example. The “Linle 
Gian” Screw Plate Set shown above is used by 
highly skilled mechanics in every civilized 
‘country in the world. 

“Linde Gant” Screw Plates were the choice of 
the United States Navy's Roundthe- World 
Flyers several years ago, and of Commander 
Byrd's Antarctic Expedition. Men who know 
and who muse have reliable threading tools 
always pick "Linde Giants.” 

Put this admirable tool in the hands of an 
amateur ... the man who just uses threading 
tools occasionally in’ tinkering around the 
hhouse, or the garage, or on the farm . .. and 
hhe can’t help doing a better job. He &nds his 
threading jobs are turned out easly and with 
1 precision that gives real satisfaction, 

Good tools make allthe diference inthe world. 
Those who use them in quantity know this 
well: That's why “Lisle Grane” Screw Plates 
and other famous Greenfield small tools are 
sandard equipment in large automobile fac- 


tories... big ralroad shops... «tn aircraft 
planes and in maintenance shops at leading 
Birpores — the world over. 


If you're a skilled mechanic you probably 
already use Greenfield small tools. If you do just 
fan occasional job requiring threading or other 
small tools, you must get acquainted with Green- 
{eld quality. You'll be proud of the work you 
can do with fine tools like these. 


‘Ask your desler—or write today for illustrated 
folder with complete information and prices 
‘on “Linde Giane” Screw Plate Sets ... or other 
Greenfield small tools which interest you. 


GREENFIELD TAP & DIE CORPORATION 


Tre Interested In fine tots, Send me useated 
folder os Line Gunt” Screw Plate Se 


even amateurs can do a precision job! 
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New Woodworking Units 


‘The introduction of the Delta Jointer and Cir- 
pliner Unita marks ew eran gers: 
{iy po woodworking eipment. "Now. for 
‘iret time, are avadable’ sturdy, practieal 
inachines in compact, convenient forin at price 
ieee atonishingly low. The nda is 
tare built ruggediy to give Yenrs of heavy serve 
ice, Both incorporate masy special features of 
the combina at fords 


‘sing and planing i cos 
on Bh “enle ort . 
teparately ‘or both, together. 
Stand of convenient hight. All three units 
fre furnished with or without moto, as 
desired. 


10 DAY TRIAL 


EASY TERMS: 


Foc complete details and fll deneription of the new 190 
Dect line, sei coupon for FEE Mluntrated inerature, 
‘Shows mny item of interent ta those who 


‘soupan TODAY? 


Delta Specialty Co. 


Disision of 
DELTA MANUFACTURING CO. 
61.67 Hater St_ Det B90 _ Mabaso, Wi 


with yh NEW 1930 
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‘he palling heed serve as speed feducers, 


ing belt can always be tightened easily 
if the motor is mounted on a slotted 
‘wooden base. A screw passing through a 
slot in the base and then into the table 
top permits the motor to be brought for- 
ward or moved backward to loosen oF 
tighten the belt. Small wooden guide 
rails on each side of the wooden base will 
prevent any side motion of the motor. 


Wood Used as Emergency 
Bushing for Pulley 
T AN emergency it, is sometimes 
necessary. to fit a split pulley to a 
shaft of much smaller diameter than the 
bore for which the pulley was intended 
"This can be accomplished by cutting 
ix a ‘of hard maple to size and in- 
rting them as in the case illustrated, 
where a 3!4 in. bore pulley was fitted on 
1'Sin shalt. The pieces fn this instance 
Treasured 44 by 34 by 6 in. 


When the maple pieces are set between 
the pulley and the shaft as indicated, 


‘pone oF PuLiey 3) 
Siac or Sat 


three on a side, the bolts on the pulley are 
drawn up tight. 

In the instance where this, makeshift 
was use by the writer, the pulley worked 
under a heavy load for several hours 
id oot show the slightest signs of ape 
ping —H. L. Witerur. 


To avjvst a bell for use in connection 
with a transformer, the gap at the breaker 
points should be made smaller than it was 
when used on batteries, because a more 
rapid make and break is necessary in 
order to keep ahead of the alternations 
of the current. 
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PORTABLE 
HAND OPERATED 


| CUTTING TOOLS 


Built on a principle which makes hand cutting el 
possible on material of substantial size and con- 
siderable hardness — such as 5: soft steel 
reds or 3-4 in. annealed bolts in 
case hardened chain with link 1-2 bs 


These tools develop at the cutting edge thou- 
sands of pounds pressure from the moderate 
force the average worker exerts on the handles 
— an actual multiplication of approximately 70 
times the applied power. 
‘The largest Shear Cutter has a capacity of 5-8 
in, soft wire rope or flat stock 11-2 in. x9-32in. 
And these tools are portable — and can be car- 
ried in tool kit or on repair car — they can be 
used anywhere in any position and require no 
bench or support for leverage. 
Porter tools are used by manufacturers in hun- 
dreds of lines both on production and plant 
maintenance, by railroads, power companies, 
telephone companies, mines, mills, garages —in 
practically every industry and under all sorts 
of conditions. 
‘These are husky tools for heavy work — they 
stand up in hard service and they save time and 
money. 
The Porter line includes 60 models — Bolt Clippers, 
Shear Cutters, Nut Splitters, Chain Cutters, etc. 
every one an efficient practical tool. Write for cata- 
log. Ask your jobber. 


H.K.PORTER Jc 


7 Ashland Street 


EVERETT “i “Vfass. 
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HE “Driver” Balt, Sander i 
iain nish on metal 
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Do your sanding the easy 


p DEE ney 


"This Sturdy 
DRIVER 
Belt Sander 
Complete $5.39 


oi ins te Sc ht ch et oer 
Seated be? eal te ah telat 
since witli Satin ‘a and saresing 

el eh oleh Se oat 


WALKER-TURNER CO, INC. Manufacturers JERSEY CITY,NEW JERSEY 
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“Cheap at $50") 
Says Many Man 
(ey Diet SAVE MALE 


as 
CATALOG Qw325h'%ti0 

EER eae 
Penile cae ae oa ees 

DuMaurier Co., Dept. 303, Elmira, N.Y. 


FIRESIDE INDUSTRIES 


Dept. 51-C 


ADRIAN, MICH. 


Gh 
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Faceplate of Novel Design 
Aids in Lathe Work 


JR DINARY faceplates, because of their 

large hubs and center holes, often 
present difficulties where small pieces of 
work are to be attached to them with the 
aid of bolts, This is especially true if the 
CENTRAL SPACE FOR 
WORK-HOLDING BOLTS 


bolts which hold the work are to be 
placed near the center portion, 

To meet this difficulty, the faceplate 
illustrated was designed. It has no center 
hole, and its hub is constructed s0 as to 
allow easy access to its central portion, 
thus facilitating the attachment of bolts 

The pattern used in molding such a 
faceplate can be simplified if it is split 
fon acenter line through the curved sup- 

S.A. Asquim, 


ports of the bub, 


Wooden Covers Protect 
's on Idle Planer 


ARS are sometimes idle for long 
is of time, thus leaving the ways 
‘exposed to the duit and grit of the shop, 
which becomes ground in when the ma- 
Cee i 

One shop protects the planer ways 
providing a board cover for each side. 
‘These covers have two V-blocks, one at 
each end, which fit into the wa; 
length ofthe top board i the same as the 
exposed portion of the ways when # 
platen is flush with one end of the bed. 

‘These cover boards are put in place over 
the week-ends or when the machine is 
to be out of use for any great length of 
time—H. L. Wineeuxn, 


Pare leaks may be temporarily repaired 
by cutting a piece about 254 in, long from 
an ordinary hose, slitting it down the 
center, and slipping it over the pipe. 
Fasten it in place over the leak wit 


ordinary C-clamp. 
[eee on Ae | 
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Thats the kule J want 
The, FARRAND RAPID RULE 


‘THE ORIGINAL RIGID-FLEXIBLE-CONCAVE RULE 


The most remarkable practical invention in years. Six or eight-foot steel rules are coiled in vest- 
pocket sized holder, and pressure on brakes will shoot out rapidly and rigid as a rod. In- 
stantly available for measuring straight or curved surfaces, or around bends. Made of finest steel 
in the world, will last for years. Can be entirely removed from holder and used for end-to-end 
measurement. 


Model A Model B Model C 
Nickeled holder, 8 ft. rule Machined brass holder, 6 ft. rule ached Salies of anplibid 
Complete $5.00 Complete $3. Complete $3.00 


YOUR HARDWARE DEALER WILL GLADLY DEMONSTRATE 


Write to factory for six-inch sample 


Manufactured by HIRAM A. FARRAND, Inc. BERLIN, N. H. 
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Let My Factory Save 
, ou, $300 to $1000 


WE PAY FREIGRT 
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smplece etait ef oar 


‘Si xfer « Kingoury Due Whee, Baden Fe Rr. 


RINGSBURY, ert TOYS 


fae 


rapes 


tae 


7 Have a Business of Yous: un aaljnat <4 
Time Hu MONEY. 


sae WB. & J.E. BOICE 2 


P.SoF 
‘One 


Combination Electric 
Wall Fittings 
yttre-sang itch and how 


GN itches can be obtained in ets 
‘of two or three switches and in either 
three single-pole, one single-pole and one 


Three 
wal se 


ates cam be abtained that 
Sinelespece wail bow 


three way, or two single-pole and one 
three way ‘sets. ‘These units take up the 
same space as one ordinary switch and 
therefore are handy for installations 
where old switch boxes are to be used, 
since no new hole need be cut in the 
plaster. The cable is run from the new 


light outlets right to the old box, the line 
‘and fixture connections are made, and the 
plate is put in place. 

Is there any wall device that will indi- 
cate when a fixture is in use? 

‘The combinatiori pilot light and switch, 
shown at the top of page 122, is a 
convenient means of telling when the 
cellar light is in use. ‘The plate can be 
obtained in the single or double size for 
use in either a single or double wall box. 

By installing this wall plate at the top 
of the cellar steps, you can tell at a glance 
whether you have left the light on or not. 

‘The wiring is shown in the illustration 
and requires few additional connections, 
Can a wall plate be obtained that com- 
bines a pilot light and receptacle? 

, and it is not only a genuine con- 
venience, but also a protection against 
accident in the use of heating appliances, 
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FILES will do alot for YOU 


And they will do the most that any file can do for 
you if they are stamped with the Nicholson Brand. 


‘The teeth of the Nicholson Flat 
File are specially designed to 
y. 


Sharpening « saw takes a remove stock rapidly. “There are times when only 
litle practice but ican be # Nicholbon ‘Square File 
readily done with a Nich- will do. Filing: keyways 
olson’ Slim Taper File. and slots for example. 

if I ‘HERE are any num- 

ber of uses for files 

and Nicholson Files for 


all of them. “File Fil- 
osophy,” a specially 
prepared booklet on 
the subjects of files and 
filing, willbesenttoyou 
free on request. Drop 
us a card or tear off 


the bottom of this page 
and mail it. We sug- 
gest that you attend 
Curved surfaces are not tot now. ‘While its main use is shay 
hard to gee at—with the ening mill saws, the ‘Niel 
Nicholson HalfRoundile, Siton Mill File does a 


first rate finishing job. 


Bea 


° Osx 


NICHOLSON FILE COMPANY 
Providence, R.1., U.S.A. 


———— A File for Every Purpose 
Sa 


NICHOLSON FILE COMPANY re 
Providence, R. 1. 
Gentlemen: Street Address — 
I should be glad to receive a copy of “File Filosophy.”” 
‘There is, of course, no obligation on my part. City____ State —______ 
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9-in.x 3-ft.Junior Back 
Geared Screw Cutting 
Bench Lathe, with 


Counter 


and Equipment 


SOUTH BEND LATHE WORKS 


£32 E, Madison Street, South Bend, ti 
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NEW MODEL 


DUTH BEND 
LATHES 


Allon Easy Payments 
We shipany South Bend Lat 
ately upon receipt of only 20 per cent of 
Catalog price. Balance in 12 equal 
monthly ‘payments. Write for Time J 
ment Catalog. o 


Famed For 
Performance! 


olumes Wear resist 
Ing eanseraction aires longer 


nde Rr 
rn 
egion tench rt aaa 
oe ees 
lar 


‘Aliment? | 
InfraRed Rays aliens congertion o robin ring 
Sched ates in the bey. The Combet tte | 
fied Rar Limp cmenntrater ail team Una 
Hed Fabs upon any part of te body 

“Tonce re penetrate deel ino the tere 
pherppeatste ty wen 4 
load" Siet ets | 
{ie'sgagetion sel fee | 
hse done the Bouin by scive, normal ood = 
Sista ki 

‘Why Suffer Needless Pain? 
1 sou or se frend ae a eben 
tha ie hs o's Moning” Say be we alo by 


wwe" ‘Tell Us Your Trouble 
Get Our Book on Infra-Red Rays 
iin uape hes reap onde 


‘thers a snd yor he letters W 
tor book ging deta 


‘The WILLIAM CAMPRELLCOMPANY | 


ihe 


Dep. 1041 Alliance, Obi, 


The PERFECT SHAVE 


Toucan ate Pe 
"eon ome 


Is HERE! 


Tes hae beliere—but ts trae. Science 
the hice, 


‘Think of It—the Ballo Hollow Grinder 
shew concave tiger on any Gitte Rade 
IEE ui th crmeave ne tha pou ee ra shat 


inde to | 
Re 


Free Trial Offer 


pou nde ene 


‘SWITCH AND PILOT(2-GANG) 


‘The two types of switch and pilot tight, com 
bination for uae in singe or double wall boxe. 


The lamp tells when the current is on and 
thus when the appliance is in use, elimi: 
nating any possiblity of buraing out the 
element through overheating. The com- | 
bination can be installed easily, a screw | 
driver being the only tool needed to make 
the change, as the unit fits into any 
already existing single-size wall box. 

A porcelain combination switch, pilot 
light, and plug can be obtained for'us in 
the cellar laundry, A few screws and a 
little additional “wiring are all. that, is 
necessary for its installation. ‘This device 


PILOT LAMP 
FITS IN HERE, 


CoRD PLUG 
TN HERE 


RECEPTACLE 
"AMO PILOT” = SWITCH! 
hut and warface types of pilot and receptacle 

‘Teblnatlons, The surtace type has Pech, 
fits on a standard two-gang switch box 
of the surface type, making it suitable for 
the general surface wiring found in cellars, 
Gan a wall plate combination be ob- 
tained that includes « steiteh, pilot, 
nd receptacle? 

‘Three single units placed under a single 
wall plate form this combination (see the 
last illustration). A box large enough can 
be set in the wall by enlarging the hole 
made for a single wall plate. ‘The recep- 
tacle has a protecting cover which fits 
flush with the plate when the plug is not 
in-use. This is shown below 
Can the quantity of heat given 
heating appliance be refutated?. ” 

For those who wish to control the heat 
aiiven off by a heating appliance, a heat 
control plug can be purchased. ‘This plug 
has a disk which can be adjusted to reg- 
ulate accurately the amount of cu 
allowed to flow through the element. 
pla its the standard appliance and can 
be readily attached to the existing cord. 
—Hanowo P, Steaxo. 


switeH 


noLLow 
canoer 


‘A thvee-gang combination with push button 
‘fetch, pilot ight, and safety cover receptacle, 
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| Tough... .with a good temper 


ICK a stubborn screw and 
see what happens when you 
“lean on” this Stanley “One 
Hundred Plus” Screw Driver. 


You can easily understand 
why this screw driver will 
stand the rough use and abuse 
of heavy work when you 
read below how it is made. 


Here are some of the 


| 
rora5is | reasons why craftsmen 
ow and mechanics select 


the “One Hundred 
Plus” Screw Driver. , 


1. Tough Hickory Handle. Capped with 
leather washers, it has the same con- 
struction as used in a socket chisel to 
withstand pounding. Comfortable fluted 
grip. 

2. One piece forged steel blade tempered its 
entire length. Blade will withstand severe 

rying and twisting strains without 
Gases ccbosting: 


3. Tang has two heavy wings forged its 
entite length which lock the blade 
against turning. 

4. Tips will not chip. Equal flatness on 
both sides reduces the tendency to turn 
out of screw slot. 


Made in seven sizes — 3, 4, 5, 6, 8, 10 
and 12 inch blades. 


THE STANLEY RULE & LEVEL PLANT 


New Britain, Conn. 


Ask your 
hardware dealer 
to show you 
this screw driver 


STANLEY TOOLS 


“The Choice of the Trades” 
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How to Truss-Wind a Bait Rod 


Special Silk Thread Wrapp 


ing Adds to Strength 


and Resiliency of a Homemade Rod for Casting 


PIRAL winding oF truss-winding a 

silk threads is probably the 

most ingenious manner of rod wind- 

ing open to the amateur rod maker. Itisa 

‘method that not only strengthens the rod 

greatly but also gives it a graceful, 

resilient action. Solid wood tips 50 

wound have double oF triple the 

value of like tips wound straight 
‘across in the ordinary manner. 

‘Two-piece rods of the truss- 
‘wound variety are considered by 

hermen to be ideal for use 
in bait casting for bass. 

Obviously the ferrule or jointing 
place in this rod should not be in 
the middle, or too great a strain 
will fall upon it at that point 
Rather have the tip 40 in. in length 
and the butt piece 26 in., the 
whole rod being 5 ft. 6 in. overall 
If desired, the bamboo butt section 
‘ean be purchased complete for ap- 
proximately $5. 

‘The rod tips can be made of betha- 
bara, lancewood, greenheart, dagama, and 
many other woods, which can be ob- 
tained through any of the larger sporting 
goods supply companies. In every in- 


ou 
Winoine 


(EIGHT CROSSED TREADS) 


aie 


REEL SEAT 


SECTION A-A 


By ROBERT PAGE LINCOLN 


stance only the very highest quality of 
wood should be selected, free from knots, 
slivers, and other inequalities of grain 

‘The taper of the rod is obtained. as 
shown in the illustration at the bottom of 
the page, by supplying the dimensions at 
stations 10 in, apart. ‘The butt piece is 
qin. in diameter over its whole 
length. 

‘The hand grasp and grip are made up 
of cork washers (untrimmed), which can 
be purchased from any firm that supplies 
rod making materials. These washers are 
liberally coated with rod maker's cement 
both on the inside and in between the 
corks and are then slipped on the butt 
section. 

‘A wood sleeve, or filler, which can also 
be purchased for a few’ cents, is then 
driven up close to the cork, after which 
the reel seat is forced home over that: 
‘Then the corks for the forward grip are 


WR BUTT PARTLY IN SECTION 
cross winvine 


cemented in place, the cork adjacent to 
the end of the reel seat being carefully 
trimmed to fit snug 

"The tp ead of the cork forward grip fs 
then shaped and the winding check or 
taper is forced in place, ‘Trim the washers 
to the required shape by means of a file 
and various grades of sandpaper, For 
Jess than a dollar, one may obtain both 
the cork hand grasp and the cork forward 
grip ready to slip on without any further 
binensed sara) lying cement to the wood 
they are placed on 

Soild wood for rods comes in 34-4. 

‘stock and has to be planed down, 
Cat the sick a Ute longer than 
the 40 ta, fo the Up pce and 
5 bore two holes near ‘the ‘end of it, 
preferably in the end that is to be 
the heaviest. Drive a nail into 
the workbench and catch the 
stick by placing the hole over # 
nail iis will be a distinct ai 
planing. As you turn the piece, 
Shite from one hole to the other. 

In planing use a very sharp block plane 
‘set to cut fine, Do not plane more than 
two strokes on an edge before turning 
and as you get dowa fine use your cali 
often to see that the diameter at various 
points compares favorably with the 
Tensions ay piven, 

Ferrules for a rod with one jointing 
place should be of the capped and weltet 
variety, % in. in diameter. There are, 
of course, two ferrules, male and female. 
‘Two agate guides, size 2 and 3, raised, are 
needed, also an agate, offset, tip-top 
tulde, sod butt-cap 

In winding a rod start about an inch 
from the winding check or taper on the 
rod, just ahead of the forward grip. Eight 
threads are used in winding the length, 
two threads meeting in a V (as shown), 
the distance between each V being 4 in. 
‘To start, catch in a thread as shown and 
start winding. The distance from where 


FERRULE (FEMALE) 


eee 
TIP PARTLY IN SECTION) 


Dimensions ofthe two-piece cating a. How the eight sik threads are wrapped and how the tapers planed 


‘withthe nit f'n mall driven into the bench. "Note the wood siceve over which the metal feel reat 


ace 
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Knowing the inside story of the tools 
you use is interesting, but not as import- 
ant as knowing the outward results of 
those inside facts. It is a fact that TRIMO 
handles could be more easily made of cast 
iron. Itis a more important fact that those han- 
dles could be more easily broken if they were. 


Drop forging the handle is simply one of 
the many inside facts of the famous TRIMO 
pipe wrench. 


No pipe wrench made can give you more ser- 
vice, strength, and safety than TRIMO. No 

ins are spared to give you the finest tool 
obtainable in this All-Steel pipe wrench. 


The jaws are replaceable. Nut guards keep the adjustment true. 


YOUR HARDWARE DEALER WILL FILL YOUR 
ORDER FOR TRIMO—and approve your choice. 


mimo | RIMO 


Pipe Wrench 
All Steel for Strength and Safety 
Made by Trimont Mfg. Co., Inc., Roxbury (Boston), Mass. 
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you start to where your thread first 
‘rosses a point directly: above it is 124 in. 
This distance may be lessened gradually 


trimmed off. In spiral winding i 
utmost importance that the thread be 
‘kept taut from the beginning to the end. 


VING wound your first thread to 
the very tip, secure it thoroughly by 
a cross winding so that it will not sl 
Next thread No. 2 is fastened at the bot- 
tom; whereas thread No. 1 was wrapped 
toward the left, this second thread winds 
to the right. ‘This also is carried to the 
tip and securely fastened. Thread No. 3 
is now caught in 54 in. to the right of the 
V of the first two threads and is wound to 
the left. ‘The fourth thread is caught in 
on the left side and is carried to the right. 

Keep on alternating from right to left 
until eight threads are carried to the tip 
of the rod, after which solid cross wind- 
ings at the bottom of the ferrules and at 
the tip can be put in place, Start your 
solid windings in each instance at least 
1% in, up on the truss windings as shown. 
Do the same at the ferrule places, but do 
not cut the truss threads where they 
cross the ferrules before both windings 
are in place. A solid winding both above 
and below the male and female ferrule 
of no less than an inch should be made, 
likewise at the tip of the rod, as it is neces 
sary that the truss threads be held very 
firmly in place. 

When your solid windings are com- 
pleted your guides can be laid on. Tt is a 
ood idea to spread a little varnish where 
the guides are to be and set the guides in 
this and let them harden into place, then 
wind the thread around each end. By 
applying the varnish underneath, the 
moisture has no chance to get at the 
truss threads. 

Apply your varnish of the rod making 
sort heated to a lukewarm state and 
work in a warm room free from dust. Go 
over the fod thoroughly’ and then hang 
up todry. Three weeks is not too long for 
the first coat to dry, when successive 
coats can be applied till the diamond 
squares between the truss threads are 
more or les filled up. 

‘Under no circumstances bend the rod 
till you have completed the last. varnish- 
ing. Three coats are sufiicient but more 
can be applied as occasion demands, 
‘especially alter each fishing season. 


Regluing Loose Joints 


HEN only a joint or two is loose 

in a piece of furniture, it is usually 

sible to spring the parts far enous! 
Epart to insert glue and then bind them 
together or clamp them until the glue 
has hardened. If possible scrape off the 
old glue before applying new glue. 
Vinegar applied vigorously with an old 
toothbrush often. will remove the old 
glue. If the joint i very loose, use 
Plastic wood cement instead of glue, as 
glue itself will not hold a loose joint. 
Remove the surplus glue or cement with 
a cloth moistened with warm water. 


How to Rejuvenate 
Old Oil Paintings 


IL paintings that have been hanging 

fora number of years sometimes be- 
‘come dull and lifeless, Such paintings can 
be quickly brought back to their former 
clearness by deaning and then brushing 
with a special picture varnish. 

In cleaning, care must be taken. Use 
lukewarm water and only the best soaps. 
Dipa lintless rag into the soapy water and 
carefully wipe off all the dust and dirt. 
The picture should then be allowed to dry 
thoroughly. 

‘One of the best varnishes for doing this 
sort of work consists of sandarac gum, 
denatured alcohol, and ozonized turpen- 
tine. 

To prepare such a varnish, place the 
sandarac gum—an ounce will be more 


The varnish is applied with « soft brush 
std 1s"spreed’ over the entire oil painting 


than enough for all ordinary purposes—in 
anton, bottle. Fill the botdle three qua 
ters full of alcohol and then add al 
two teaspoons of ozonized turpentine. O: 
dinary turpentine cannot be used since it 
is insoluble in alcohol Shake the bottle 
and keep it ina warm—not hot—place 
until most or all of the gum has dissolved. 

‘This varnish is applied by means of a 
soft brush and is spread thoroughly over 
the entire painting, If one application of 
the varnish is not enough to give it a high 
floss asecond and even a third coat may 

If these steps are carried out with care 
and patience, even the best painting wi 
not be harmed by this method of ren- 
ovation 

This special picture varnish can also be 
used for retouching scratches on the sur- 
faces of furniture —H. Bapr. 


Grinding Soft Rubber 
HOSE who have tried it know that 
while hard rubber can be ground to 

shape on an ordinary emery wheel, it is 

ejay impossible to shape soft rub- 
in the same manner 
‘This dificulty can be overcome by 
using an emery wheel having square teeth 
eat into its surface. These teeth should 
be 34 in. wide and should have a pitch of 
11 nH. W. Swore. 


To xewove old putty from window 
frames, use chisel about 1 in. wide. Tn- 
cidentally, a chisel of this size is a good 
‘one to keep on hand for general work. 
Care must be exercised not to allow the 
chisel to cut into the wood. If the putty. 
is set very tight, there is danger that 
pieces of wood will come off with the 
putty. 
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for home or business 


VERY manwhohasaworkbench — The WorkaceElectric Woodworker 


for a com- —a complete all-electric shop — 
plete oucfit of power driven wood- costs but $9.00 first payment and 
working machinery. Such a work- $9.00a month. This includes power 
shop is now as easy to possess as a driven tools for every woodworking 
radio set, and costs much less, operation. 


Low Price SSO aed 


H he hat 
Here's a hobby that 


pee Be iting wel a 
ees ft 


scneinyer$y 
= ‘$75 Touche a 
Sa Yr a pera and 
wpetl poe pe corte 
Wotetas 
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Unusual Pipe Mount for Telescope 


Unsightly 

eracks.+- 
Easily 
resuriaced 


Homemade Pedestal Built Entirely of 
Standard Fittings and Two Auto Axles 


By C. A. Howaro 


the threaded portion milled-out smooth, 

‘The declination axis is made from an- 
other Ford axle. On the lower end of this 
floor flange to 
receive the counterbalance, which | 


AL Este ama 


faced on each end with 
disks and filled with lead to offset 
the weight of the telescope tube, 
Pressure is applied to the brake 
drums by operating the emergency 
brake rods, The rods are threaded 
fon the end and wheels from two 
4in. gate valves are tapped and 


attached, Between the drums and 
You can easily make cracked the wheels are placed pieces of | 
walls and eellings good. as he wheels are | 
new with Rutland Putchiog tured ing direction, | 
Plaster — the quick, mone) they bear against these short sec: | 


saving menders Jase mix wi 
ieee water, chen fil crack o 

hole. If you wane 8 perfect, 
lasting job, be sare to ask for 
Rutland Patching Plaster 
made by the secree Rutland 
formula that insures absolute 
witenest and. permanedce 
g allepaper and hard 

are stores, Rutland Fire Clay 
“04 Rutland, Vermont. 


RUTLAND 
PATCHING 
PLASTER 


tions of pipe and pull the brake 
rods, thus applying the pressure 

Inside, at the lower end of the 
telescope tube, which is made from 
16-gage galvanized iron, is placed 
the mirror. ‘The mirror shell has a 
Jin, angle iron flange riveted on 
its cuter edge, The, end of the 
telescope tube has a similar flange 
supplied with holes for the attachment 
of the speculum shell. 

‘On the back of this speculum shell are 
the adjusting screws which enable the 
cone of light to be trained on the prism 
suspended at the other end of the tele- 
scope tube, For the remainder of the in- 
strument, ‘regular optical astronomical 
equipment is used. 


‘sijoned telescope’ mounting 


ROBABLY few readers have ever 
‘associated gas pipe and astronomical 
the same channels of 


however, and out of, this thought 
grown an efficient and durable telescope 
mounting. 

‘The mounting illustrated was made by 
the writer and is now in use on the 


grounds of his home in Dallas, Texas. 

The telescope is the largest in the ex- 
treme southern part of the United States, 
Many distant stars and planets ha 
been clearly seen and photographed, in- 
cluding the great ringed nebula in 
Lyra and the belts and red spot on 
Supiter. 

"The pedestal consists of a 6-in.di- 
ameter nipple, 30 in. long, having a cap 
‘on the upper end and a standard 6-in. 
Mange on the lower end. The flange 
is securely bolted to a foundation of 
concrete, and a 2 by 2 in. two-strap 
pipe saddle is welded to the cap to 

rovide a fastening for the 2-in. pipe- 

nd return which is 12 in. from cen- 
ter to center. 


At the present time, the writer and 
Dr, A. D. Laugenour, his coworker and 
incidentally the codesigner of this tele- 
scope mounting, are hard at work study- 
ing the craters in the moon. 


On both ends of this return bend 
are attached two 2-in. extra heavy 
tees. The threads on the run of these 
tees have been milled out smooth to 
receive the polar axis, which consists 
of a Ford rear axle housing, including 
the shait, roller bearings, brake drum, 
and brake shoe. The differential 
housing, however. is not used. 

‘On the hub of the model-T Ford 
axle is welded another 2in. tee with 


ee oe 
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Just What You’ve Been Waiting For! 


A Crack Filler that 
WON’T SHRINK 


200 wnt bn ip tn gi, le gu end ec ipeolioccy oom ab 
one Srropen Creek He ae hati ese ado 
Fe filling racks and holes, building up wand supply you. 
tare, en ll sorts of weer rept ork, Savogran Crack Filler ia « product of the 
there's bothing ke tes Sovogran Crock Filer gavesvan, Crock Filler to.a predact of the 
‘80 easy to work with that when you've finished makers of the famous Painters’ Savogran. 
see leh you lok ee the nett Iehantpent at Pahar’ Sitveyruene emacs ovoeras 
fo ag der heolped Af a a cay wplf al epLer ed 
rough like a puttied hole even when finished — saves them time and money. Painters’ Savogran 
with a stain. And best of all, Savogran Crack softens the hardest paint-brush and makes it 
Filler won't shrink. The places where you have —_ysable again, cleans dirt and grease like magic 


used it defy detection. before repainting, removes paint and varnish, 

complits wikeat's can't tetpe el’ pomntio det wihoes ambliog: ft 
Stroman Crack ie Try etmeendyeu wil You'd. gay psintngyet sented "ith 
pevetbwwichontts Nowe pricrctthscoperer Pane Sevogran 


SAVOGRAN 
CRACK FILLER 


PATENT APPLIED 


Big One-Pound Can 


Only 
rg 30 
ai" ER" chat GiSD tad 38. sl 


Pall (97.70) Law peice hardening he eas 
Dnehera tebe obeoiemre CENTS 


Special Offer 
‘To make new trendy everrwhere fog this popular filer we will send you 
‘Quarter pound cattol Savogtan Crack Filer Gn feceipt of Lo ceom- Use coupon: 


errr 
Savooray Coupaxy, India Wharf, Boston, Mass., Dept. S3 
Send me a Heth can of Savogran Crack Fler at your Special Intec. 
tory Price. Lenclose 10 cents 


Beant iscensiieseinarnacs 
Ailes... 


Famous Ring Te: 
Proves Non-Shrinking 


Hees are photograph, tabgn at snd of 
edi eee ely Sev 
Below Saopran Crack Filet ai 


Miron photograph shows ret 
iigtheler SavmgreaC rack Filet aay? pa 
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What to Make and How to Make It 
In Your Home Workshop 


Detailed diagrams, pictures, description —496 pazer—over 500 illustrations 
Here's that long-hoped-for handbook for your 
home workshop. Planned, in response to many 
requests, under the supervision of The Home 
Workshop Dept. of Popular Science Monthly 
to meet adequately a widespread need. 


It Will Show You How to 
Be Your Own furniture builder—electrician— 
radio expert—painter—decorator—toy maker 
—model  mechanic—garden craftsman—metal 
‘worker—boat builder—and general all-around 
construction and repair man. 


With the Expert Help of 


THE HOME WORKSHOP 
MANUAL 


A singlevolume encyclopedia of plans and methods of 
construction and repair giving practical directions 
for making scores of useful and beautiful things. 
Just the book you've always wanted. It gives you clear, complete, and simple direc- 


‘Uons for doing expertly all those jobs of craftaminahip you ve often thought of dot 
land suggests scores of others you can easily do with the proper directions. Puc this 


hhandbook in your tol chest for quick reference follow its plans and directions ev 
{itn yet ove a fob to Go with Coals eri wil soon maken pert ofyour ree 
mine of ideas for making useful things, a whole library of practical 
plans ‘nd usable directions. It offers the rant expere guidance, for 


has been prepared by twenty well-known specialists in a8 Containe 496 
many lines of work, and has been approved by the Home Workshop Baer and 


Department of Popular Science Monthly. Whether you are interested 
inwoedworking, nmetal work, in ship and airplane model making in 
radio buildin electrical work. in sporting equipment, in paint 
Sa decorating or ilo hey wl fn an exper a 
Standing in cach field ready to guide You with instructions you ean 
readily understand. aii = = 


Never before have so many plans and 
directions been assembled in one volume. 


‘The scope of The Home Workshop Manual is really amacing. It is 
hard to believe that such a great variety of things to make can be 
covered in such complete detail until you actually see the book and 
look through its sixtcen big sections. Blut once you have seen for your. 


self what a gold mine of ideas (tis and have worked out for yourself 
some ofits plans, you will readily admit that itis the most helpful tool 
in your whole kit and thae i will be worth many, many times its Cost 


to You. The sixteen sestions cover’ 


Building Fine Furniture by Hand 

Perntears of Modarn 

4X Hew to Use Smal Woodworking 
Siac 


€ Old Furnivare 


“ 
£ Tete Betighe the Children, 
6 Revel oy a 


You Will Get One of the First Copies Printed Fi 
~-for FREE Examination. ——— 
siete apa a ot ae T~PPRRER OR SI CBUTONST a> 


ie | 


‘Btherine Fendt 35.0 ana 
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Reader Builds Dog 
a Modern Home 


W dogs can boast of having a resi- 

dence as fine as the one built by G. O. 
Lawrence, of Semaphore, Adelaide, South 
Australia, and pictured ove, | 

v5 , the house has al 

the conventences of a modern home, AS 
Mr. Laverence expresses it in his letter, 
“Our dog is a very happy one, and with & 
little patience we hope to train him to 
tum the light on for himself so that on 
dark nights there will be no danger of his 
tripping over the doorstep!” 

Bricks and cement form the foundation, 
‘The wooden framework fs built of 7s by 
14% in, stock, the walls are of 34 by 6 in, 
tongued and grooved boards, and the 
swindow has three lights made from 434 
by 615 in. photographic plates. 

‘Just outside the door is a small orna- 
méntal bracket lamp with glass windows, 
Its lighted by means of a two-vot dry 


n, and the house there~ 
fore can be cleaned and aired easily. 
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The Alexander Hamilton Institute 


ANNOUNCES 


New Executive Training for men who 
want to be independent in the next five years 


next five years in American by 
ess will offer more opportunity 
similar peri 


T 


for 


‘more danger than an 
along ti 
Mor 


en will achieve independence. 
yen who might achieve it will fail 
because of a failure properly to analyze 
facts. 
‘A right program will be more proSt- 
than it has ever been. A wrong 
decision will be far more costly. 

‘To put it in other words, the organi- 
ation of business, the tempo of business, 
the speed of business are all in process of 
rapid change. The evidence is every 
where. In a briet period of thirty day: 
hetween October 13th and November 
15th, 1929, thousands of men who sup- 
posed that they were secure for life found 
themselves suddenly ruined. Thousands 
hhad their confidence 40 shaken t 
d and wondering. They 
plan. “What will happen to business in 
the next few years?” they are asking, 
“What program should we lay out for 


‘The Institute foresaw 
the trend 


mendous changes which were about to 
come, and begun to make preparations 
to meet them. 

‘The Institute's original Course and 
Serviceinbusiness wasa great Course and 
did a great work. More thax 398,000 men 
made it a part of their i 


big units. Industries were reach 
into foreign markets. Security prices were 
‘about to become subject to a whole new aet 
of conditions. Production methods were 
cing revolutionized. The sales orga 

zation and strategy of the past were 
entirely unfitted for the new competition, 
‘The responsibilities of guiding the new 
business could not be discharged by men 


conditions. We must engage the o- 
‘operation of authorities whose business 
success belongs to the present, and not 
tothe past. They must be the biggest and 
most successful men of the present—the 
men who will be the leaders during the 
coming five years.” 

Without regard to cost, the Institute 
went out to enlist the co-operation of the 


nation’s business leaders. ‘The response 
was even beyond its most sanguine 
expectations. In effect, these men said: 

“The greatest need of all is for trained 
leadership. Count on us. Any contribu- 


‘Training will be a contribution to our 
‘own best interests, because it will fur- 
hr more of the sort of execu: 
tives we need.” 

It is impossible in this page to give 
detailed facts about the New Course and 
Service. It is new from start to finish — 
so new that the latter part will not be 
entirely off the presses for some months, 
will come to you fresh and 
vd breathing —steaight from the 

yet sanctums of this new business 


fe you to send for the full 
facts in a new book entitled: “What an 
Executive Should Know.” It 
Tet that should be read by e 
who expects to win a secure place for 
himself ia the next five years. It is well 
worth an hour of your time, And it is 


you look at the picture 
through the eyes of the country’s 
biggest men. 


tae, New York City (nCanada 
Ceara Batains, Torsatad 
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In addition to begsr and lasting 
adhesive qualities CASCO has many 
advantages over ready mixed liquid 
oF bulk, glue. Tt glues prac 

everything, wood to. wood, 
A font canthoard, leather or 
No waste, 


and glues it permanently. 
powder makes 1} quarts of liquid 


Ieodapenter phonograph and ibrary of econ, 


R the amateur woodworker who 
wishes to build furniture of the 


| ‘Space s provided in the cabinet for radio set, 


‘One pound of the dry 


flue, And it's all glue—high powered Rewer trend, this combined radio 
—wide-spreading, and Phonograph ‘cabinet has the merits 
No heating. Mix it in cold water [J of novelty and utility. It affords ample 
‘and use it cold. room for most types of receiving sets as 
No ador, The unpleasant, reck of Jf well as space for a phonograph and 
“cooking glue” is gone when you ff records. Painted in well-selected colors, 


it can be brought into harmony with the 
| existing color ‘scheme of the room in 
| which it is to be placed. 

The original cabinet was built to re- 
ceive an all-electric phonograph with 
motor-driven turntable and an electric 
pick-up. This type of phonograph was 
chosen forits tonal qualities, 
and because it is possible to 


use Citsco. It's elean and convenient 
to use, 

Strenth: A. Casco-glund joint is 
‘stronger than the wood itseli 
Waterproof. Casco Glued means 
flued permanently to withstan 
noisture or atmospheric changes 
Endorsed. Leading neroplane and 


By 


Ricwarp H. Spessarp 


together. Toadd rigidity, the speaker com- 
partment isbacked solidly with planking. 

In case a power amplifier is installed, a 
hhinged door with an additional shelf can 
be provided. 

‘The record compartments are first 
built and then attached to the cabinet 
with screws started from the inside of the 
speaker cabinet. When the compartments | 
fon both sides have been completed, the 
‘molding can be mitered around the bottom. 

Like the record sections, the phono- 
graph compartment should be made | 
separately and screwed fast to the main | 
cabinet. ‘The top is hinged in the rear with 
fone long hinge and is provided with a | 
lid catch to support it when open. 

The doors for the main. cabinet, each 
consist of a single-width board. They 
are hinged and bave a friction catch at 
the top. 

The grille work in front of the speaker | 
is plain in design to harmonize with the 
angular scheme of the cabinet. Tt is made 
just the size of the door opening and is 
eld in place with screws at the top and 
bottom. 

The completed cabinet should be 
sandpapered and given three coats of 
paint and later a coat of clear varnish of 


fone coat of undercoater and two of | 
enamel. It is then 

rubbed lightly with 

a misture of FF free] 
powdered pumice stone 

and oil and polished [Ow™ 

with any good grade 

of furniture polish wie, 


‘woodworking industries have for 
years put the eel of their approval 
Convenience. Now Casco is avail- 
able to you in 1 or 1 Tb. packages. 
Try the 10¢ sample on your next 
gluing job. 

You can glue it better with Casco. 
Fill out completely the coupon below— 
‘ne teat will convince you that Casco 


regulate the volume to any 
degree desired. The radi 
set used by the writer is 
‘8 popular priced all-electric 
set_having a long. 
column speaker. 
If you desire to use a 
battery set with a cone or 
| dynamic speaker, however, 
| there will be plenty of room 
| for them. A spring-wound 


the most retical, durable, con- 3 
‘ tia,” urbe, peg ee 
renient ond inerpensive glue ‘You ff | Moga will work sot 
Mave ete used. Etectory in case the bul 
‘THE CASEIN MANUFACTURING COMPANY er wishes to cut down on 
fhanein, ber. the cost of the outfit 
15 PARK ROW NEW YORK To keep the cabinet light 
in construction, a light 


SPECIAL INTRODUCTORY TRIAL OFFER} 


Mood such as yellow poplar 

Sided sivantage of eing 
advantage of bei 

teey to work and wil abe 


EES Weel ie paint evenly. 
‘The cabinet proper con- 
en! sists of the radio and 


| speaker compartments. The 
top, sides, shelf, and bot- 


tom are made separately of 


acter, Panto ember Desir ame (Pinas ae 
or narrow tongued and grooved 


ai 


boards, which are glued  crortactons ‘The radio oetion my 


scion 
wood ia desirable for the 
‘ection may be modied ax necemary. 
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Easily Constructed 
Block Puzzles 


HILE little dificulty should be en- 

countered in constructing the parts 
that go to make up the two block puzzles 
illustrated at the bottom of the page, the 
solutions are of a type to keep your friends 
guessing a long time, 

Below are given the solutions to the 
two puzzles of a similar character which 
appeared in P.S.M., Feb. 'S0, p, 117. 

‘The two new puzzles can be made from 
either 34 oF 34 in, square stock. In shap- 


Solutions to the two pussies whieh ap- 
peared in the Febrary sue on page 117. 


fing the pieces, cut them in mumerical 
order, making all cuts at right angles to 
the bottom face of the stock and at either 
right angles or 45 degrees to the sides as 
Indicated. In the cross puzzle be sure 
that the points on the left-hand side of 
pieces 7 and 9 are in the center of the 
side (see illustration), 
Take particular care in cutting pieces 
13, 14, and 15 of the square puzzle, 
Piece 13 is slightly longer than 7 oF 8, and 
154 Is hall the size of 9 or 12. Be’ sure 
that piece 15.1 fits on piece 13, as these 
must be glued together. 

‘Number all of the pieces as shown and 
stain each puzzle iff 
that they can be eas 
these puzzles, are 
pieces right side up, it will be an adyan- 
age to stain only one side of each piece. 

Tn solving this type of puzzle, a full 
size outline drawn on a piece of paper oF 
cardboard will serve as a pattern over 
which the pieces can be placed. 

Next month the solution to these two 
puzzles will be published. —E, B. Rowexrs. 


with all of the 


{wi A 0 TK. Lowe ues Fe 8 


ao) 
oo 


aay 


Dimensions and plans for cutting the 5 or 36 
Ins quate stock forthe two new Block purses: 


If enough readers request it, more 

wzales of this ty oil be pub- 
shed. Addrews all requests tothe 
Home! Workshop. Editor, Porutan 
Scurnee MONTILY, 301 | Fourth 
Avenue, New York City. 


POPULAR SCIENCE MONTHLY 


inger- 
F touch 


NTROL 


8tves you 
1.Plain Drill 
-Left-hand Ratchet 
3.Right-hand Ratchet 
4.Double Ratchet 
5.Gears Locked 

TWO SPEEDS 
Wren accuracy depen 
the “feel of the work, and you 
must know every instant where 
your drill is going and how it is 


the tool to use is a 


“Yankee” Ratchet Drill. 
With a 


133 


‘Any movement of eran 
forward “and 


ara 


“Yankee,” you drill 


fast or slow . . . change gears, 
high power or low 


+++ change 
+. All at 
‘a finger-touch and without re- 
moving drill from work. 


Spon, and speed up work 


Tn tight places, “Yankee 7 
Double Ratchet con: 

inuously, on any slight forward- f 
and-back motion of crank. 


B 


“ YANKEE’ T 


MAKE BETTER MECHANICS 


OLS 


NORTH BROS, SEG. CO. Lah Avenue, Paden TA 


ES ioe coherence 
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NY reader who has had some experi- 
‘ence with concrete work will be inter- 
ested in the unusual examples of cement 
construction shown. They are the work 
of D. H. Frew, of Lisbon, Ohio, an editor 
and publisher. 
The garage was made from concrete 
panels 1 in. thick and 8 ft. long, which 
were molded in sheet iron pans. Iron 


molds were used to give a denser and 
smoother finish; in fact, the blocks are 


than T 

saws by hand ae Silo whic 
Wer accomplied in spare time 

‘can only aftrbute this new added suce 
ee to my Foley because of its 
Which eau me o turn out four Himes 


Everett Myers, 
The Foley Model F-5 
“3-Way” ss: Saw Filer 


Files all kinds of saws automatically so 
ut better 


eal prof, 


fra pe 

Easy Payments 
You can start in this profitable business 
with fanmail down payment and. pay the 
Feat out of profits fn eaxy monthly 


Boiler Injector Removes 
Water from Cellars 


TORM water and seepage can be 
easily removed from cellar floors lo- 
ated below the sewage drain by the 
cation of a steam boiler 

feed water injector. 

First, break through the dooring at 
the lowest point, place a, 100-1b. white 
lead of similar can flush with the surface 
of the floor, and cement it securely i 
place. This forms the well for the drain 
water. 

‘Obtain a 34-in. steam boiler feed water 
injector and pipe the outlet of this to the 


Prowl aud 
ta. aot the 
fnew have used it.” You ean make big 
tony oo, Gntatarted.now—send for 
thin Bree Pian today. 


tn te 


Nae 


sewage drainpipe. 
Run a pipe from the intake of the 
injector up to the ceiling and then down 


Wray the alee 
‘Hula aa hour te 


selities 


eas ae 
Wiles Tor bG meee be ends oe srckecaes 
orth nae 


Ce Anne 


to the well in the floor. This is done to 
obtain the added effect of a siphon 
system. 

Next, co 
water faucet by means of a piece of 


manect the pressure inlet to a 
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| Reader Builds Concrete Garage 


‘The garage was built four years ago and it at 
present without the slightest crack oF flaw. 


practically waterproof. ‘These panels are 
set in between 4 by 5 in. concrete posts. 
‘This garage, which was built for Mr. 
Frew’s own use, has been standing for 
four years and is without a break or a 
The stepsshown were built for a library 
building in Mr. Frew’s neighborhood 
Each step was made in three pieces, two 
pieces for the base and one piece for the 
tread. ‘The treads were poured into a 
mold retnforced with iron rods, and tro 
led smooth after a little marble sand had 
been sprinkled over the top surface 


rubber hose held in place with clamps. 

To operate ll that is necessary ito 
turn on the water at the faucet 
the injector has been working awiile the 
pressure may be cut down, as the siphon 
action created in the intake pipe will tend 
to continue the flow of water. 

This idea was put to use by the writer 
to remove the storm and seepage water 
from a garage boiler room which was 
located 2 ft. below the level of the sewage 
drain—Rowext D, PEEBLES. 


Building Model 4 


UCCESS in model airplane construc~ 
tion depends, as in all crafts, not only 
upon the skill of the worker but on the 
tools that he uses. The novice, especially, 
find that a set of a few specitic tools 
will simplify and improve his work, 

‘A sharp pocketknife and a block plane 
having a 1-in. blade are probably the 
most important parts of the plane build: 
er's tool kit. Two pairs of pliers, one 
round-nosed pair and the other of the 
fat-jawed type, will aid greatly in bend- 
ing wire into ‘form, as in assembling 
landing gears and making wing clips. 

Among the miscellaneous tools are a 
large variety of sandpaper, a steel scale, 
fan assortment of straight pins, a lead 
pencil, a small camel’s-hair brush, and a 
supply of model airplane builder's ce- 
ment—A. L. Jacksox. 


irplanes 


Cuoccen plumbing fixtures are in 
instances the result of carelessness. Dirty 
dishwater poured into the kitchen sink 
adheres to the walls of the trap and waste 

‘The coating of grease, together 
with other matter such as cofiee grounds, 
and tea leaves, will block the drain. 
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Toothbrush Holder 
Fosters Tidiness 


HILDREN are less likely to forget 

their three-times-a-day duty and are 
encouraged along the lines of tidiness if 
they are provided with the attractive 
little toothbrush holder illustrated 


wood is used it will be necessary to glue a 
small strip across the back, along the sec- 


“The gure insu 


tion marked for the hooks, so that the 
screw ends will not come through and 
scratch the wall, 

‘The figure can be painted with artists” 
oil colors mixed with interior flat white 
paint to obtain the tints, This will pro- 
duce a flat finish. 

If desired, enamel can be used for the 
coloring. In this case it will not be nec~ 
essary to varnish the holder, and it will be 
readily ceanable,—ALnext Koutex 


Mending Broken Pieces 
of Earthenware 


LACK fron enamel of the best grade 

forms a very efficient cement for use 
in mending many small crocks or pieces of 
highly prized china. 

First, dry the piece of crockery oF 
earthenware to be mended thoroughly. 
Apply the enamel to the crack with a thin 
piece of wood shaving, being careful to 
Spread it on evenly all along the cracked 
eilge. After a coat has been applied, rub 
the enamel into the crack. 

to dry and then apply a 
For an ordinary crack two 
applications will be sufficient. If the 
crack is large, however, three or four 
coats of enamel will be necessary. 

‘After the final coat of enamel has dried, 
remove any surplus with a rag dampened 
with gasoline —H. W. Sworr. 


POPULAR SCIENCE MONTHLY 


135 


Buy when you're 
convinced 


1 Multipties itself im lather 250 times. 


a 


2 Softens the beard in one minute. 


ta 


3 Maintains its creamy fullness for 10 minutes. 


5S Bine after-effects due to olive vil content. 


We claim that, if you will 
accept our free 7-day shay- 
ing test, our chances are 
86 in 100 it will win you. 


GeNtLeMEN: Our advertising policy 
bas always been a simple bur fee 
free test offered men, We lec the prod- 
uct do its own selling. When you're 
convinced, you may buy. .. 

Palmolive Shaving Cream, in a few 
short years, has become the fastest sell- 
ing in the world, Millions of men who 
have sent for our free test have been 
won by it, 86% of those who try it 
never return to old methods, 

Our problem is to convince you of 
the importance of making this est 
For that reason we print the coupon 
prominently for your convenience. Will 
you mail it, please? 


Our 68-year old laboratories 
Our laboratories, for 68 years creatiny 
world leaders in the soap field, fele 


that olive oil in a shaving cream would 
do much, by its cosmetic emollience, to 
relieve the irritation and chafing’ of 
daily shaving. 

Time and again they tried to make 
a shaving cream worthy of the name 
Palmolive. 129 formulas were rejected 
before success came. Then we offered 
men for a convincing test, a product 
which embodied 5 important improve- 
ments. (See illustrations.) 


PALMOLIVE RADIO 
HouR 


Tete pit Jordan 
on the Job!” 


or meats, tne 'C. 3, can 
ant nal the coupe 
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Wiring a Building 
Against Burglars 

INSTALLING a simple electric 


BB rimet the type tlstrate, you ean 
‘efficiently protect a garage, chicken house, 
bar, or similar building against burglars. 
Even if the wires are cut by the thief the 
alarm rings. 

‘The system operates on a closed circuit 
which holds a relay open until the circuit 
is broken or a short circuit occurs, where- 
upon the alarm is sounded. 

Each window or door is supplied with 
«2 tripper so arranged as to open a small 
knife switch when an attempt at entry is 
made. The tripper device can be placed 
in such a way that the window may be 
left slightly open without causing the 
alarm to sound; but as soon as the window 
is opened far enough to admit the body 


MAIL COUPON TODAY! 


4.6 Dosen. Inc Det 15 178 et Are: en 
‘SR SSrp payee shat Che Benge Stora 
wee 


“Aérew—____ 


Tac WORKSHOP, 
» 


= 


of a man, the tripper throws the switch, 
breaking the relay circuit 

If a constant ringing bell is used, the 
alarm will continue to ting even though 
the opened window or door is closed 
quickly. 

Fuse links can be inserted at suitable 
places in the relay circuit, if desired, to 
‘cause the alarm to ring in case of fire. 

Ss ata pel es RG Ee 
age battery, a 200-ohm line telegra 
relay, a 10-ampere, 250-volt knife switch, 
three dry cells, a 2:4-in. vibrating stroke 
or constant-ringing bell, sufficient No. 14 

therproof wire for outside wiring and 
No. 18 annunciator wire for inside, and 
about 200 insulated 34-in. wire staples. 
Tunning from the house to 
the outside building is to be buried, how- 
ever, a lead covered wire should be used 
to insure absolute protection against 
moisture—Ravwtoxo R. Stewart and 
Ewory W. Bevas. 


I Reraznove plaster walls, large patches 
of plaster will hold better if common 
nails are driven into the wood studs or 
laths. Sink the heads below the surface 


of the wall. 


TEN DAYS’ FREE TRIAL 


Complete 


‘Oder, in liberal sunt hy terme 


MIDLAND APPLIANG! 
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Diesel Engines 


_Marine and Stationary 
By Ensign DAVID L. JONES, U. 5. Navy 
‘gaply ‘pace ae uae 
Te eae se Bos 

ited 


Broa seater 
Hie atraecnia 
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Price $5.00 
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_ Using a Spray Can | | Now.. Room for a Real 
| Basement Workshop 
By EVERETT EAMES 


Automobile 
EATNESS and cleanliness spell . 
Nee ies ct and Den 
mobile with a. small. motor- 
riven’ spray gun. This is true in the | 
preparatory, work (P.S.M., Feb. ‘30, p. 
106}, and even. more so in the actual | 
application of the priming coats and the | 
finishing lacquer. | 
Start with the hood, which should be 
set up on an old table or box and given 
‘another good washing with benaol. Do 
hot tun Over the surface hurriedly, but 
ub it hard. After it seems as though 
no dirt could possibly be left, rub the 
whole surface With a lintless cloth damp- 


‘Te wormver shouldbe bel a about 8 a rm : 
ihe’ wor and kept In motion a all" Umes, IHE coal bin torn out forever...complete 
freedom from the dust and dirt of coal 


ened with thinner. During the cleaning, 
remember that the edges and seams re | 20d ashes. . your basement becomes a de- 


Ale the mast attention, “| lightful livable place with Silent Automatic. 

ix a pint of rust inhibitive red oxide o 

iron with a pint of thinner and fill the jar | Plenty of room for a real workshop .. . 

af the spray gun three quarters ful. | where you'll enjoy making things for the 

Start the motor and try the spray ‘ : 

2 plece of tin. If the mixture i of the | Rome Plenty of room, too, for a den, pley 

Hight consistency, smooth, even coat | FOOM OF BYR. 

will be deposited. A lumpy of pitted sur- | gi sate , 

pub esfepositel A tummpy of riltel sur | Silent Automatic relieves you and your wife 

and should be cautiously ed fur- | fom every care of “tending” a furnace. Its 

ther, If sys o runs, is too thn and | uniform heat safeguards the family health. 

more primer should be added. Now spray i cath 

the hood all over the outside, Keeping the Saloons ores ae irocastonetey 

spray constantly in motion and held | ¢lean twice as long. 

perl ois. fromthe surface; Move the | And Silent Automatic is so economical, and 

horizontally and keep it pointed directly | ¢am be bought on reasonable terms. Ask for 

at the surface at all times. Stat the gun | the names of owners among your neighbors 

in operation away from the work ai them if they would ever be wit ae 

svi ton thc sping Eap ect | "Gnd our before you onder morecoal<, | ts Eft Ra 

parallel deposit about one quarter over | y 2 1 

the previous stroke, Never stop the gun | for Silent Automatic can be installed in a 

abruptly on the work; swing it away 30 | few hours, before the house chills. 

that any necessary joining of sprayed sur- | “"™ eho 

faces will be “feathered. aon 
Do not be startled by the appearance, 

ag the corect color is bright orange 

Allow the primer to dry one hour and in- ate 

spect for “wet spots.” If there are only a 
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WHEN YOUR LINE’S 
RUNNING OUT 


Focx souxos of fsh-power ons book rei all 
{he attention you 

‘when you're in an 
the sera ca put an "0M Town” wherever a sh 
want fo go That's how easy they are to handle: 
Tight — beautifully balanced — responsive to the 
Diade' lightest ‘dip. 

‘No wonder most ahermen choose “OM Town" 
Send for fre catalog tolay, Te shows ad prices 
‘many models —all fashioned after Tedian birch 
tae, as low aa $87. Aluo shows rowboat; di 
thier ‘big, fat, seaworthy, allwood, outboard 
Tally bonis, and spew stepplanes. “Old Town 
Canoe Coy 1155 bain St, Ou Town, Maine 


‘Old Town Canoes” 


ot infantile 
(cieo" Paralysis 


"a 


McLain Sanitaciuin hel 
‘after 16 years: 


fet vey 6D dap { 


McLAIN ORTHOPEDIC 


> CRAFTSMAN WOOD 
A ance 
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a few small shiny places (34 in. in diam- 
eter or so), they may be overlooked be- 
‘cause they will disappear as more of the 
finish is applied. If there are many spots 
or streaks, orone or two large spots, wash 
off the whole coat of primer with the 
thinner and scrub again’ with benzol and 
thinner. When judgment of cleanliness 
has been developed, apply the primer over 
the entire body. 

Between cach filing of the paint jar, 
it should be half filled with’ thinner, 


“The hood is wed as the object forall et 
Aempta anit ean be aul Fehmnbed f necnaty 
shaken, and operated a few seconds to 
flush out the tubes and nozzle. If the gun 
does not discharge freely, partly clogged 
tubes are to blame; do not turn it against 
the car again until a full spray is deli 
ered. It is well to have three or four extra 
mason jars on hand, one for clear thinner 
and the others for different colors. 

Do not apply a heavy coat of primer— 
just enough to cover the metal thorough- 
ly. Allow it to dry at least an hour and 
sandpaper lightly with No. 280 paper or 
equivalent, using the paper dry. 

"The hood may now be given three 
coats of surfacer, each coat following the 
other at intervals of at least twenty 

inutes. The surfacer behaves somewhat 
differently and is harder to lay evenly on 
account of its quicker drying qualiti 
Special pains must be taken to dilute it 
suficiently to prevent the formation of a 
rough “orange peel” surface. A little 
over fifty percent of thinner will be re- 


| quired. 


Its advisable not to stop the gun until 
the jar of material is completely sprayed, 


| otherwise the tubes will clog slightly. If 


this happens, spray some thinner through 
the gun. After learning hew on the hood, 
proceed with the body. Do not be dis- 
turbed if the coat looks somewhat rough 
in spots; the sanding operations will 
eliminate all traces of such unevenness. 
However, it saves labor to lay the coat on 
smoothly in the first place. 

‘Now go over the surface for visible file 
marks of depressions and fill them with 
glazing putty. This should be allowed 
to set overnight and then scraped and 
sanded flush with the surface. The car 
should now be given a water sanding with 
waterproof sandpaper. Under the paper 
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A Clean, Round Hole 


Genuine Russell Jennings Bits are trued 
{in S'ticrometer, sharpens by band, then 


‘The RUSSELL JENNINGS MFG. Co,, Chester, Cons 


well § BITS 4 oe 


ee SSS 


FLY THIS COMBAT MONOPLANE 


COSTARY We Build Models 
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hold a piece of folded cloth, and keep it 
well soaked with water. Rub rather gent- 
ly, making only three or four passes over, 
any one spot. To check the smoothness 
of the surlace, rub the fingers along the 
sansded parts a5 the work proceel and re- 
sand all places that do not feel glass 
smooth. Ifany spots are rubbed through, 
the place should be resprayed after wash: 
ing with gasoline and a cloth dampened 
(not wet) with thinner. 

‘The whole car should now be washed 
with gasoline and wiped with a lintless 
cloth to prepare it for the lacquer finish 
coats. Three coats are required, using & 
fifty percent dilution. 

If two colors are being used, spray the 
upper one first and then cover it with 
Baper bound on with masking tape. Spray 
the other color in the same manner 
first. If a molding strip is to be 
another color, cover the surface on each 
side with the tape before spraying. Do 
hot attempt to peel the tape off for at 
least two hours after the last spraying, 
and then only after thoroughly soaking it 
with water applied with @ paint brush 
‘This will prevent any of the finish being 
lifted off with the tape. 


IE. whole car is now to be sanded 
‘again with No. 280 paper soaked in 
gasoline and held over a cloth pad as be- 
wndl_gently and make strokes 
“every which way” until a glasslike 
face is obtained. Wash thoroughly 
{Quoin and ive another sanding with 
io. 400 paper. Wash again with gas- 
line and wipe clean of all free color which 
hhas been sanded off. Spray on two coats 
of retarder thinner. This will smooth all 
traces of unevenness in tone and leave 
tural gloss, which may be further 
heightened with any ofthe standant auto 
polishes compounded for use on lacquer 
finishes. 

To refinish the wheels, sand with gaso- 
fine and waterproof ‘sandpaper "just 
enough to smooth the old finish unless the 
coating is badly faked off, in which case 
the entire finish should’ be removed 
Spray on three coats of finishing enamel, 

wveral varieties of which are available 
in quart sizes. 

‘To complete the work, spray the under- 

arts of the fenders with two coats of 
Eisck tacquer; an inespensive enamel wil 
do if diluted ‘with turpentine. The top 
should be painted with a brush in the 
regular way; that is, brushing lengthwise 
and using the dressing just as it comes 
from the can. Tf any work is required on 
the inside of the car, use a brushing lac- 
quer on the instrument board and spar 
varnish for the molding around the win- 
dows. If any striping is required, the car 
should be taken to a professional striper, 
as a steady experienced hand is necessary 
for this finishing touch. 

‘Asa precaution against the chipping of 
the many reno eatety peso Uke lice 
the edge of all metal moldings before the 
finish has thoroughly set. Cutting down 
to the metal in this way will prevent any 
slight movement of the parts from break- 
ing the glass-hard lacquer surface. Save 
any small portions of material left over, 
as they will come in handy to retouch 


scratches or scraped fenders. 
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TREASURE chest of bountiful health lies open 
to the Chris-Craft owner. Life on the water 
offers a multitude of thrills and pleasures not 


Known on land. 
One may splash about 

at the distant yacht club, then aving past a 

thoreline wo eveningsoialafirin emarhably shar 


jolene 
lear aodge nod allo 
fel deer are rr TO 


Dinincne amang the 24 model of dhe 1950, Chi 
Craft fleet are ae 20 and 22-foot runabouts. 
luxurious, deep-cushioned, 9 pasenger Ghar Gate 
‘They ge, like tha wiad, yee ace cast contralled by 
hoy or gil. They start, sop, steer, turn and reverse Like 
on sstomobile, yet they are infinitely more flenible, 


Priced at $1895, the 20-foot Chris-Craft runabout ix 
the lowest priced Clrir-Cralt ever oflered. ‘The 22-loot 
"Grakt is Hated at $2198 and $2595, offering = 
sun of dependable water transportation. 
Tlastrated extalog winy ba lad by writing Chis Sai 
Sons Boat Ca, 363 Detroit Rosd, Algonac, Michig 


24 CHRIS.CRAFT MODELS 
Sedane— Commstere— Crnisere—Yaelte 
0 to 43 feet —$1895 to $55,000 


speed 


Ranabes 


Chris-Craft 


World's Largest Builders of 
AIL Mahogany Motor Boate 


uo 


Reap the R. P. M. of any 
shaft or flywheel as handily as you 
read the time! Hold thie VEEDER-ROOT 
‘Speed Counter in one hand; your timepiece 
in the other. No stop-watch needed. 
Check up motors, generators, engines, line 
‘shafting and machines which should run at 
specified R. P.M. for efficient performance. 
Save horsepower, lost motion, low produc 
tion-rate with this little Counter which 
‘costs $3.50 (with 2 rubber tips). Circular 
for the asking. 


Newt 


FinconponareD 
hawrroma Conn 
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IR the amateur artist who wishes to 
perform a novel stunt in home enter- 
tainment, "musical cartoons” are 

something new, amusing, and. mystify- 

ing, yet may be performed without spe- 

Gal talent or previous training. In fact, 

fan hour of so spent in preparing the 

materials will insure a hit on any’ pro- 


gram. 

‘The performer stands blindfolded on 
the stage or platform beside a sketch 
board upon which is thumb-tacked a 
| number of sheets of white paper. Simply 

by brushing a cloth over the surface he 
causes pictures to appear in instant 
illustration of popular song numbers 
played on the piano by someone chosen 
from the audience. 

The necessary materials are a dozen 
or more 18 by 24 in, sheets of semiglossy 
paper (newspaper), a sheet of heavy wax 
paper of the same dimensions, and a 20 
in, square piece of black cotton cloth 
which has been impregnated with pow- 
dered graphite. 

In preparation, the performer makes 
the simple sketches in pencil lines to the 
actual size desired, illustrating the songs 
to be used. The drawings need not be 
perfect in detail, but can be rough car- 
toon sketches, ‘These are the master or 
pattern sheets from which your blank 
sheets for stage use are made. Next pl 
fone of the patterns over a sheet of semi- 
glossy paper and, with a wax paper 
‘sheet between, trace over the lines of your 
pattern with the smooth, blunt end of a 
Penholder. ‘The pressure will cause 
Visible lines of wax to be transferred 
to the blank news sheet beneath. Pro- 
| ceed in a like manner with the re- 
| maining patterns and your musical car- 

toons will be completed. 

“The prepared sheets are then assem- 
bled in tablet fashion so that each one can 
be removed, or folded over the back of 
the board, on completion. 

‘Arrange now with some pianist to act 
as your confederate, ask her to take her 
place in the audience as one of the spec- 
tators. Give her a list of song numbers 
for which you have prepared illustrations 
and request that she memorize them. 


‘OU are then ready to begin your pro- 
gram, 

‘As the curtain rises to disclose your 
stage arrangement you address the audi- 
ence somewhat in this manne 

“Ladies and gentlemen, Lam about to 
reveal to you one of the most mysterious 
and sciencedetying powers of music— 
the transmission of pictures by the me- 

| dium of sound waves. We are told that 
sound waves have been photographed, 
but never before have they been made to 
produce illustrations of the sentiment 
expressed, as they will do bere. 
“Standing before this board, in the full 
view of everyone, I will cause pictures 
to appear before your very eyes; pictures 
made from the sound waves of any selec- 


Mystify with Musical Cartoons 


By Geran E. 


HENDRICKSON 


tion that may be played upon the piano. 
T will employ no crayons, no_penc 
nothing but this simple cloth which T 
will pass over the surface of the paper 
in order to fix the waves as they strike 
the sketch board, There will be no 
hidden movements of any kind, no 
covering of the sketch board, and yet an 
illustration in harmony with’ the melody 
played will instantly appear as soon 
strains of music begin, 

‘ow, Iam going to need the assist- 
ance of 'a pianist in this work and, to 
show you that there is nothing up ‘my 
sleeve, I will ask some lady in the au- 
dience to kindly volunteer. She may play 
merely the chorus of any selection she 
desires. I request, however, for the 
benefit of the audience, that she restrict 
her selections to numbers that are famil- 
iar to everyone. These may be new or 
old, according to her choice, 

‘Your confederate should not, imme- 
diately spring to her feet and rush to the 
piano, but should allow sufficient time to 
lapse to avoid raising any suspicion of 
rearrangement. It is very difficult to 
procure a voluntary assistant for a pro- 
gram of this kind, as the very nature 
of the stunt suggests a “trick,” and no 
gne will be very anxious to respond for 
fear of being made to appear ridiculous. 

‘When your assistant finally presents 
herself, thank her for her kindness and 
request her to seat herself at the piano 
and to concentrate seriously upon, the 
songs she plays. War your audience 
that strict silence must prevail to avoid 
confusion of the sound waves and 
resulting damage to the, picture; then 
signal the pianist to begin playing the 
first selection, 

AAs the strains of music commence, wave 
the prepared cloth back and forth before 
the sketch board with an air of mystery, 
finally rubbing the cloth upon and over 
the surface of the topmost sheet of paper. 
‘The graphite in the cloth will adhere to 
the paper over the lines of wax and the 
picture will gradually take form. 
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‘The Men Who Will Award 
Our $10,000 Prize 


piss; judement on an aycrage of $80, new 
wentions each week. ‘The thousand-acre 
proving station near Detroit, where every 
Automobile and automobile pa't produced by 
or offered to General Motors is tested, was 
constructed under his direction, and the severe 
practical road tests to which all cars are sub- 
mitted were devised by him. He is also the 
Inventor of the electrical devices which illum 
nate the dial, ring a bell, and print a slip every 
Hine asses ung upon east reste, ano 
the Delco portable farm lighting system. 


Dr. Awriur Dewox Lrrrix, one of this 
souatry's moat datingubed chemical eg 
‘worked out more processes of paper 
manufacture than any other chemist in the 
world. Not long ago, he developed a practical 
‘method for making newsprint paper {rom 
Southern woud, which promises an formous 
luction in the cost of newsprint when oper- 
fated on a large scale. “Processes for the manu- 
facture of vegetable ue from starch. the 
recovery of turpen from yellow 
pine stumps, and the extraction of zine from 
Complex ores are among Dr. Little's other 
Impressive accomplishments of the last few 
years. In addition, he is the inventor of proc 
fwsee for the manufacture of chrome-tanned 
leather and artificial silk, and has directed the 
production of a long line of alcobols and special 
Prsucts from petroleum, Dr, Little is prey 
Ident of the Society of Chemical Industry of 
Britain and past president of the 
‘American Chemical Society and the American 
institute of Chemical Engineers, He holds the 
honorary degree of Doctor of Chemistry from 
the University of Pittsburgh, 


Dr, Jo 


Cawpment, Mireeiase. As presides 
of ihe ‘Carnegie Institution at Washington, 
1. C,, Dr Merriam, since 1920, has directed 
the manifold and work wide seientfc activities 
of this reat gtuiztion of research and 
discovery, which comprises ‘departments. of 
Botanical Research, Experimental Evolution, 
Economics and Sociology, Geophysical Lab: 
oratory, Marine Biology, Meridian Astrometry, 
istorial Research, St. Wilson Solar Obsery 
tory, Nutrition Laboratory, and. Terrestrial 
Maggetism. “Dr. Merriam ts known for his 
‘work 1 a paleontologist, an administrator, an 
felueator, and 


eld of early fo 
fand vertebrate animal life on the American 
continent particularly in Califo 

lunearthed from prehistoric tar pi 
iaed remains of men and anci 


t animals 


Dx, Romar Axomnws Minka, Awanted 
the Nobel Prise in Physics in 1928 for bolting 
the electron and measuring its charge 

famous “‘oil-drop” a ent, Dr. Millikan, 
‘ne of the foremost of living pliysicits, i even 
tetter known for his research work cosmic 


Sonera 
Seto 
ag em ee 
directions. After iting the experiment 
ee ao 
‘cosmic rays originated in the outer spaces, 
sere enn ieee ae 
Scare ak ee 
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ration eckctran of the Executive 
(Counc ofthe Cora odo or a 
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Shaves last 
longer . 


... when 
small-bubble 
lather is used 


Millions of men testify that Colgate 
shaves last longer! Why? Because 
Colgate shaves are closer... smoother 


ique "small-bubble” lather which Colgate’s 
our face is vastly different from 
ily, airdlled "big bubble” kind, These 
bubbles get right down to the base of 
‘where the razor works (see diagrams at 
right). Also they carry much more water than big 
bubbles, Whiskers aro imply drenched with mois: 
ture . .. become soft and easy-to-cut. Your shave 
is closer... longer-lasting. 
Here’s exactly what happens when you lather up 
with Colgate’: 1—the soep in the lather breake u 
The oil ts tha covers eek hase, 2ilions ot 
tiny, moisture-laden bubbles seep down through 
out beard.» crowd around each Whicker... cok 
= soft with water. Instant mar beard moist 
toss aclentifcally sof 


liable ... easier to cut 

ight down at thebase..Feadyfor your razor, 
= test is easy—just mail the coupon, 
now. We will send, also, a sample of AfterShave, 
a new lotion . «re tful ... the per- 
fect shave finale. 


COLGATE, Dept: M-T20,P, O, Bex 375, Grand Central Post On, 
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Institute of Technology. He"hokis’ honorary 
degrees {rom numerous American and foreign 


Pror. Hesay Famurte.p Osnons is president 
of the American Muscum of Natural History, 
New: Work, which, im the twenty-two years 
of his administration, has developed into one 
of the greatest institutions of ite kind in the 
world. His conception of a museum isa vast 
Theater where people in all walks of le may 
ew the great pageant of human and animal 
‘ristence ts far beck an 1 cam be traced, Be 
fore 1908, Prof. Osborn was curator of the De 
partment of Vertebrate Paleontology. In that 
Capacity, be assembled in the Moscum the 
Imont eviensive collection of vertebrate foals 
Extant.. Many of them resulted from annual 
txpadiions under the Muscum's auspice, al 
which he planned and many” of which be 
Sccompanicd” From 1891 until 1910, he was a 
emi of the fact of Columbia Univer 
Since 1910, when he retired from active teach 
ing he has been research profesor of solony 
thc tutor a meres sting mote 

raph the holder of many academic Honors 
nd a'member of & large number of learned 


Dx, Etatex Aunnose Srexny, chairman of the 
Hoan of Directors of the Sperry Cyroscipe 
ny, Brooklyn, N.Y. i considered by 


y authorities second only to Faison as an 


‘clentibe world 


three last are used by every navy and merchant 
flcet in the world. He also isthe inventor ofthe 
Sperry aerial torpedo and many other imple- 
ments of war. In all he holds about 400 patents 
faaued in the United States and Hurope, among 
them. the Sperry carbide light: patents on 
electric street cars capable of climbing steep 
srades; electric coal mining machinery; and 


electrochemical processes for making caus 
tie soda and. chlorine salt. Tn ition 
of his inventive genius, medals, awards, and 


‘other distinctions have been showered ‘upon 
Dr. Sperry. He is one of the founders of the 
American Institute of Electrical Engineers and 
of the Electrochemical Society, anda member | 
‘of several learned societies, 


De. Sawvxt Westey Sraartox, president of 
the Massachusetts Institute of Technology, 
Cambridge, Masa, since 1923, and director of 
the United States Bureau of Standards for 
twenty-two years before that, is noted for his 
work as a physicist and as an educator. 
He is former secretary of the National Ad. 
visory Committee for Aeronautics, amen: 
ber of the National "Research Council, the 
International Committee on Weights” and 
Measures, the American Institute of Electrical 
Engineers, the American Philosophical Society 
the National Academy of Sciences. For his 
‘work in physics, Dr. Stratton has been awarded 
the Elliott Cresson Medal. by’ the Franklin 
Institute, and the National Academy of 
Sciences has bestowed its public welfare medal 
‘gpon him. He holds honorary degrees from 
Yale University, Harvard, and the Rensselact 
Polytechnic Institute 


Dx. Eine Twousox. Modem industry is 
indebted to. Dr. Thomson for the invention of 
electric welding. He is the holder of nearly 800 
patents for electrical devices, the most impor- 
Kant of which are a Uhree-coil armature for 
dynamor and motors, an induction motor, 
tlectric meters for direct and alternating cur. 
Fents, and magnetic blow-outs for switches and 
fuses” “His contribution 
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The Men Who Will Award 
Our $10,000 Prize 
(Continue from se 148) 


te pracnt-dey iumionion i» cmsant co 
rent regulator for are lighting — 
ar om 


Tegan in the late 10's when, with EJ. Hour 
ton, he was engaged in experimenting with 
‘electric dynamos. 

Dr, Thoma i the director ofthe Thomaon 


awards and distinctions, including an oficer- 
ship in the Legion of Honor. 


Dr; Eowanp Rav Wapuziy, director of the 


inerber ie Ameria Inet Ming 
‘and Metallurgical Engineers, t 
lea Society the Natooat Eivetoe 
Association, the American Electro-Chemical 
Society, the Frankia vitae the American 
wy of Political and. Social 


Tut eh ered he et degree of 
fe Clg cfr te boneary 


Hexny Hexwan Wasriscuovse, a director of 
the Westinghouse Hletre and Sianufacturing 


ao 
ed 


‘of Paris, 
France. He is a trustee of Cornell University. 


Be. Aumar Easrow Wann, decor of the 
oa erly (of Michigan ince 1920, poted sa 
al engineer, ordnance expert and 


Siecatod Dette the'ues, sue pent and 
ine ajo Ha the Unie Sates Army, be 

metallurgical branch inspec 
tion Division of the Ordnance Department. At 
the close of the 


imme rte 
‘Doctor ‘of Science from Brown 
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You Never Tire of It 


EVERY 


motorcycle trip is a new 


adventure — every ride gives a 
new thrill—for motorcycling is one 
sport you never tireof. Ask any rider. 

When you get a Harley-Davidson 
you give yourself years of enjoy- 
ment, years of delightful recreation 


in the 


open air, years of the “great- 


est sport on wheels”. 


And 


the cost is amazingly low. 


A Harley-Davidson “45” Twin 


cosi 


ts little to buy and almost 


nothing to run: 
Your local dealer has a Pay-As- 


Ye 
Ride 
a 


Mail the Coupon! 
forliterature thet 
shows the full line 

of Singles, Twins, 


and Sidecars. Mo ™ 
torcycle prices are 


as low as $233, 
f.0.b. factory. 


ou-Ride Plan that will interest 


you. Ask him about it—look 


over the wonderful 1930 models. 
Hartey-Davipson 


ct 


are saying about the Foley Electr 
keen Lawn Mower Sharpener busines 
they have started. Last year Wood 
‘maney earned $25 to $30 a day. Morse 
‘earned $1520 in five months, 


Start Your Own Cash Business 
"There i no otter method for sharpen 

herein no other method for a 
ing ren, compare i ie 

Ti Coa iy o erfet work 

‘Quickly and easily, Simply'put thelawa 
‘ower in the machine and turn on the 
hower-the Foley Electrakeen Sy 
Rutomatically sharpens ALL bindes 
at once. 


Foley Electrakeen Lawn Mower 


Uses same system ax the lending lawn 
mower factories, Sharpens all sie and. 
Gf lawn mower.” Conts you only 
$1.25, $1 
i pur- 
chased a Foley Electrakeen Lawn, 
Mower Sharpener three weeks 
and ly made. en: 
money to pay for the machine and 
all expenses. . . 
wah Profits Can Be Earned 


a ee 


‘Send for Complete € 
information Joday 
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The Men Who Will Award 
Our $10,000 Prize 
Cmtimaed fom page 129) 
of the General Electric Company, at Schenes- 
{ay NY. One of bis mast important inven 
4a submarine detector, used during 
‘World War. As early 261923 be demon 


without. wires. 
book,” using 
to” record, 


four Universities and is a member of numerous 
learned societies. 


Onynie Waicer, the first man to dy ina 
power-driven, heavier-thanair machine—De- 
‘ember 17, 1903—is world famous as the co- 
fnventor of the airplane, For his accomplish 
ments in the field of aeronautics, Mz. Weight 
hhas been awarded the Collier Trophy and has 
received honorary degrees from several Amer- 
fean and foreign universities and gold medals 
from more than dozen organizations such as 
the Aero Club of France, Aero Club of the 


1. He 


[gion of Honor 
evi 
Me. Wi 


Logon of Hower in 1926 
t is a member of the National 


New York University. 


Was Your Dog Once a Wolf? 

(Continued frm page 87 
dog family. From this ancestral type, he con= 
tudes, certain dog breeds deviated ‘and be- 
‘eame freaks because of the disturbance of their 
fendocrine or ductless glands—especially the 


road and pil 
"en the popeye ofthe ovton_terier 


would be a symptom of goiter or. thyr0 
Touble. The Petloese and Pomeranian dog, 


‘Beease de to pituitary’ trouble, 
Great Dane would be the product of & sort of 
‘anti that correspond to rare human 

dive to endocrine. trouble. It De 
Stockard’ explanation fe corect, treatment 
iEop ioe lf ther pee winning pant nd 

their prize-winning. points, 

row up tobe police dogs. Should such a pro- 


‘te, Senor atefotia etal, 
i ae PRES. 


‘cedure regular practice, what may Dot 
i preted for the ig shows of the future? 
inning of a blue ribbon will be an 
Sbutry aie 
Most recent evidence for the contention 
that all breeds of dogs were born from one 
common stock is afforded by the brilliant 
wwork ofS. Harmsted Chubb, Associate Curator 
of Comparative Anatomy at the American 
Museum of Natural History. Testing a theory 
that all dogs run in the sume way, he took 


Action photographs of two n particular widely 
diverse in breed —te Irish wolthound and the 
English bulldog. ‘He found that, when they 
run, both their hind les outside their 


front once dcl ex forte blog with 
ier shoulders, Bt the decp-eaed an 
‘cextral habit crops out inspite ofall man mi 

So to alter the type by breeding. if 
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‘You “thinking,” probably 
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OLD COINS 
Aarge Syring sling catalog of exis for sale 
free to collectors only. Catalog quoting peices 
sid fr olen, ten ents, 

William Hesslein 


Tremont St, Borton, Mass. 


Two-tone Artcrat ok 
The feather—lsts forever) 
‘vith the name of the mat 


pale ise stumped in odo 
Fepeue sere Md wl a 
Monthly | tnd ncw coplesean be sipped 
Seca ete ste 
poses in anemone. 
Porutar Science Pusiisiinc Co. 


381 Fourth Avenue ‘New York City 
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BIG PAY in 
ELECTRICITY 


isreally easier, 
than you uni. agit 


~ Learn with your 
own hands ii i th 
Great Coyne Shops 
ge ct ®t fata sty LEARN IN 90 DAYS 


with tools —noe wil 


No Books—No Printed 
Lessons 
Xen lp no tine ning 
eat 


| Mr. 14. €. Le 


ELECTRICAL 
SCHOOL, ,, 


46 


Vth change 


SEA 


1 know this man as well as you 
know YOURSELE. 
hk EVER THIN 


OTHER all the time! 

‘There are thousands of these PEOPLE 
WITH GRASSHOPPER MINDS in the 
World and they do. the world’s MOST 


TIRESOME "TASKS—get bata PIT- 
‘TANCE for their work. 

YOU 
now that 
the BLAZING! 5 
litte piseo of TISSUE PAPER unless its ray’ 
ary concentrated ON ONE SPOT! 

Yet you KNOW you have intel 
ability, "WHAT'S holdis 


te 
BAT er ah EHS 
Sele Sy coer gee ont 

Pret 


But HOW? Spend 26 for a postage stamp, 
Send Use. cgupon helow for a copy’ of “"Selen 
title Mind ‘Fraite” 

‘Thia little book wil tell you the secret of self 


confidence, il, of 
{emo 16tUnngpin concentration, of brew 
imagina You how to banks 
regain Torgetfulness, brain fag. 


Indoisio lack of ens, 
mind wandering. luck of system, procrastine- 
ton, dnidity 


thin free book about Pelmantan 
over 750,000 0T HERS during 
You have only TWO CENTS to lose 
writing for, your con 
THousan of dollars, peace of tai 
Independence!” Don’t wait. Ms 
NOW. 
THE PELMAN INSTITUTE 
OF AMERICA. 
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Why Tire Chains 
‘Are Safest 
(Conind fom ae 76 


with a team of horses to pull him out. If he'd 
Tad’ chains along bed have saved at least 
{orice what they cost him.” 

"itm," grunted Morrison, “I hada’ looked 
at it just that way. "The dam things are s0 
noisy and wear out so quick I kind of hate to 
bother with them.” 

“You can keep down the noise,” said Gus, 
“by using the spring tighteners, but you don't 
want to get them so tight they don't move on 
ihe tires, othey'l eat the tread in 20 
time, "As for wearing out, i's a good inch to 
‘pat ‘em on the other side out every time 
ply ‘em, ‘You can get double the wear that 
way, because when you tum ‘em over the 
‘Wear comes at dilferent point on the Tink.” 


WWE Motion ll a in 
i Neston cis sabe 

Bee ped 

per eta et a dm 
na a tala 
oa ae eae see 
Diton the car Tawa dainbbel the other day 
py mre eh 
SOs as Seniesa Sa aes 
Seas ee me eee 
SES 
anes 

a vo Le ie ym td 
hr ilar tern 
NST have Rocked on the prvce wagee sod 
pane be bina So et oem at 
BS sex toed dope, Tose em oa ef sys 
So rei are es ee 
penton ceamee tania tae 
bore Seem eee 
pet eerste 
So aes 
pee EE en 
Boose sears 

mae in ae ai 
Soman to ce ae ot a meme 
eo ee 
HE Ges op ben 


YH would’ it be good idea just to 
W, fips ithe or a0 


pattem tires when. t stuck?” 
a 
snow,” Gus init i wouldn't be ruck 


‘on ie Isaany food on ie unless 
Bites fn te wey ns dO cour 
You're going todo a lot of touring ins country 
ere you are ikely to get stuck in mud up 10 
the hub caps every so often, it's a mighty good 
Pla to take slong enough rope to Rive ou A 
Ehance to use a Black and tackle. il four 
‘wheels get bogged in real sogxy mud the easiest, 
Sey topet e caront & te book ups boc 
od tackle to the frame, with the other cod 
inthed to a tree or a siake driven into the 
found, nod just haul away until you pull the 
Gar though.” 

“Thank goodness, T don’t have to do any 
touring ike that,” sid Morrison. “Put og the 
other chain and stick the pair on my bill. 


Helium Plant on Wheels 


ELTUM as passes through nearly half a 

mile of copper tubing to be purified, in & 
robile reclaiming plant developed for the 
Navy's new airships under construction at 
Akron, O.. "The outit can be towed behind a 
motoriruck. Previously eas-reciaiming plants 
‘Were so heavy that they had to be mounted on 
hlroad cars for transport. The new plant can 
taect am airship at the point of landing and 
Festore its air-coptaminated kifting gas to the 
Standard parity of ninety eight percent. 
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RADIO NEEDS YOU 


Let RCA Institutes show you the way to 
SUCCESS in this fast-growing industry 


EACH out for a big-pay job in Radio... 
Tic-up to the fastest-growing indus- 

try in the world today . . . See for yourself 
what other men have done. . . You, too, 
can do the same! Hundreds of fellows 
just like you are now earning from $2,000 
to $25,000 a yearin RADIO. J.H. Barron, 
Radio Inspector of the U.S. Department of 
Commerce says thata most seri- 
ous shortage in trained Radio 
men exists right now. Thou- 
sands of trained men are 
needed. Broadcasting sta~ 
tions, manufacturing 
plants, retail and whole- 
sale dealers, as well as 
ships at sea and planes in 
the air, require trained Radio % 
men. 


Learn Radio at Home... 
RCA Institutes Will Train 
You for Success! 


RCA sets the standards for the entire ra- 
dio industry. The RCA Institutes Home 
Laboratory Training Course gives you 
the real, inside, practical training in Ra- 
dio, quicker than you could obtain it in 
any other way. It’s easy to learn at home 
in your spare time. You get your lessons 
and criticisms direct from RCA . . . the 


Clip this Coupon NOW! 
RCA INSTITUTES, INC. 


Form 
Radio init of 
‘amerion 


very source of radio achievement . . . the 
vast world-wide organization that has 
made Radio what it is today . . . that 
sponsors every lesson in this course. 
RCA Graduates Find it Easy to Fill 
Good Radio Jobs 
There has been a radio job for practically 
every graduate of RCA Institutes. Gradu- 
ates are actually Trained for Suc~ 
cess because they learn radio by 
\ actual experience with the 
RCA Institutes famous 
outlay of apparatus given 
to every student of this 
course. You learn tosolve 
every radio problem such 
as repairing, installing, and 
servicing finesets. Hereisevery- 
thing you need know in order to 
filla well-paid position in Radio. 
Send for this Free Book 
“Radio... the Field of 
Unlimited Opportunity" 
Read these 40 fascinating pages, each one 
packed with pictures and text that tell you 
everything you want to know about the 
many brilliant opportunities in Radio and 
about RCA Institutes, the world’s oldest 
and largest radio training organization. 
Tune in on Radio. Send for this free book 
today and speed up your earning capacity! 


RCA INSTITUTES, Ine. 
Depts, 326 Broudway, New York 


Gentlemen: Please send me your FREE 40-page 


book which illustrates the brilliat opportunities in 
Radio and describes your laboratory-method of 


instruction at home! 
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Beating the Weather 
in the Air 
© . 


forward the stick. We dove three hundred fet 
‘before he coud pul hisell back in place 
‘A good yer an “feel a bump coming” and 
can ease the alter drop. A poor flyer often 
abs ps foe tinct by ovcladjstnce fn 
through arising current, the “air 
ayer keeps the nose of is ship pointed 
tootardown. ‘When he leaves the rising 
ship drops few feet before he can pall his 
hose up. 


AFTER several hundred hours of fying a 
pilot learns where to look for bumps Asa 
rule, the air is bumplest over cities and hilly 
country. On hot days, every time you fly over 
concrete highway or a railroad track, you are 
lifted and dropped. Tn passing out of the sun- 
shine into the shadow of a cloud or in fying 
over a river or small lake, the ship makes a 

‘crossing a large lake the air 


‘lying low above a factory 
with Righ smokestacks belching hot gases, you 
Riri fe ac 9 chine ustrates bow 


‘are formed. Columns of heated a 
from the ground while cooler currents, move 
downward around them. Diflerences in. the 
‘amount of heat radiated from the ground ac- 
ans forthe rising and fling alt currents, 
Grazing lands and pastures, for instance, get 
hotter than fields of growing com. Plowed 
‘ground heats up quicker than a grain field. A 
Sandy beach gets hotter than the adjacent 
‘water and cultivated felds throw up more heat 
than woods or marshes. A typical example of a 
‘permanent bump "in thea lies over the sand 
dunes that border the southern end of Lake 
Michigan on the Cleveland-Chieago air mail 
route. There is cool air descending over the 
water, heated air rising above the dunes, and 
ool air dropping above a belt of swamps to the 
south of eats, T fyi ove tech 
ship first is c ‘upward 

then dropped again 


ORDNANEY py, t o. 
an age et 
Sea rae emetic 

saan come ia 
ten df. The air ver mouiaanun cn: 

er 
oven hace seer 
flight I ever made was between St. Louis, Mo., 


, 
jumped about like a fish on land. ‘ 
But my most. memorable experience wit 
anair current wa a battle with a gant settle 

8 Moun 


tain side. The bottom dropped out of the air. 


‘ground leaped upward. The 
shricked, The air speed indicator hand sw 
speed we 
‘of 
ship 


ti 


such a 
‘climbing at the rate 
fet the 


iH 


Fa 
i 
i 
: 
ie 
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CAN OPENER 


No More Stahhine and Hacking? 
Jiae eTstsvatthe Wis Opens 
ire, Ronn or Oval Cans. 


Be Sr a 
Write for Demonstrator 


S56 AIRPLANE 
p= et DRAFTING SS 


THOUSANDS OF MEN 


EASY TO LEARN. STUDY AT HOME. PAY AS 
YOU GO. EMPLOYMENT SERVICE. 
ape outicne courte 


ae “aie 
yoru, haifa Stole ete 


Aeon, 


1) AIRPLANE DRAFTING 


IRPLANE, AIRPLANE, 
motors” (1 MECHANICS 


CIFIC TECHNICAL UNIVERSITY 2 
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Beating the Weather 
the Air 


from the tree tops. At 900 feet, I was above 
the down current and safe, 

A few months ago, I tried out a new super 
sensitive altimeter for an inventor. "On the 
take-off run, the hand of the instrument in- 
dicated the plane was fifty feet in the air be- 
fore the wheels left the ground. The partial 
vacuum, caused by the air rushing past the 
cockpit,’ reduced the air pressure’ wi 
suflciently to allect the instrument. 

Tn a strong wind, a similar partial vacuum 
exists on the lee side of every'large building 
Tn taking off at an air feld, the pilot should 
hhead between the hangars instead of passing 
low over them, If he tries to skim just above 
the building on the 
likely to drop into the "dead al 
{nto the side of the hangar. 


AR the ground, winds are usualy stronger 
Nin the atrnon thas i the moaig 
ihn he epprnite ls trues Tt has 
been found also that the upper minds over 
North America tend to: veer tothe, west. 
‘Among the mountains, on otherwise ealm 
days, brenes move upward out of the valley 
dling the day and down into the valleys at 
hight ‘This ovals from the heating and cool: 
Ingo the ground inthe depressions 

‘hme valley haa become famous asa door that 
lets airmail fyers through the Allegheny 
Mountains bad weather, tt isthe Woodward 
Pan. When clouds hang 10 low they obscure 
the mountain tops, the plots take to the pass 
‘The uhipe wind elong the nartow channel wed 
the cloud telling as though they were ying 
through tunnel. ‘They sugest fk swimming 

t under the fe” Thefyers know ev 

{tim and narrow place. "hey could iy th 
‘ith theireyen abut Some of them even we the 
fase 

‘Ot all weather conditions, low clouds and fo 
are among the mont dangeroun. A piot whe 
takes his ship into fog is Blinded, ‘The ground 
And all landmarks disappear. Ts ke furning 
t comer in-an automobile tnd being blinded 
by approaching headlights. Only in a plane 
can low down tn you ch aan Sate 
Fou have to keep going ai expres tain speed 
Otherwise, you tall and crash, 

Ame morning ok of at Curtin Tie, 

ia low fog to observe conditions at 

prac elds few miles away.” Instead of 
fing the fog began closing in. Everything 
tured as gry at an oyster. headed for 
home, bege hopping along, sometimes lower 
than the telephone poles. The fox had become na 
thick as soup when | saw a plowed fed below 
With one wing dragging, [ creed and’ pan 
faked down a docen yards from a boundary 
ence, 


WHEN for isso thick, that plot can se 
leas than an eighth of w mile the weather 
report gives "no visibility.” When he can see 
five miles or more, the report is “good visa 
ity.” Along the model tieway established in 
Caifornia with the help of the Guggenheim 
Fund for ‘the ‘Promotion of Aeronautics, 
Visiblity ‘conditions. ahead are signaled. by 
round signs to the pilots ag they pass over 
Intermediate fields, White canvas strips, each 
three feet by fifteen feet long and la fat on 
the ground, are used to form the signs. To 
indicate that the “ceiling,” oF height of the 
clouds, is more than 2,000 fet, the strips are 
formed in the shape of a U, For overcast cel 
fing, but above 1,000 feet, the signal is & dash, 
Fot*“come down, detailed reports,” it's cross. 

Tn fying toward a large city, a pilot often 
sees, froma distance, acapof haze hanging over 
it "this cap is formed’ by dust and. smoke 
Dirticles in the air. "When tiny droplets of 
Posture condense upon sich patices, fo i 
formed, “A new sinned on ute 0 
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MODERN ART 
PAYS BIG MONEY 


T. ‘omazing demand for 

‘art work of all kinds is creating 
hundreds of big-pay opportu 
Trained artists ore 

is is the Age of Color 


thing. Manufacturers, decorators, 


publishers... all ore 
end women with art training. 

Through the Federal Schoo! of 
Mlustroting many who drudged at 
small pay have found fascinating 
coreers ... large incomes. Hun- 
dreds of Federal students are now 
‘earning from $2500 to $6000 a 
year... many even more. 

You can learn at home .., In 
your spore time ... the Federal 
‘way. Earn while you learn . .. most 
‘of our students do. The Federal 
Course is for proctical artists who 
MUST make good. It aims at dollars 
ond cents profit for every student. 

More than fifty famous ortists 
«+. masters of modern ort... con- 
tribute exclusive lessons and draw- 
ings to the Federal Course. They 
tell you how they create new... 
striking ... clever ... ort work. 
They give you their technical tricks 
in illustrating, cartooning, lettering, 
designing, ete. 


Test Your Talent Free 

Send for our Free Vocotionol 
Test Chart. It's simple to fill out. 
ur ertists judge it for you and 
give you a definite guide to your 
probable talent and earning power 
in ort. We will also send you 
without charge, “A Road To Bigger 
Things,” giving names of the famous 
Federal instructors . . . showing 
where the big money in ort is 
what others are making. Get this 
Book and the Test Chort. Write now. 


FEDERAL SCHOOL of ILLUSTRATING 


BUOFEDERAL SCHOOLS BUILDING 


MINNEAPOLIS, MINNESOTA 


Federol School of Hlusirating 


"3140 Federal Schools Building, Minneapolix, Minnesota 


Please tend me free book, “A Rood To Bigger Thingy 


Nome, 


1d Standard Art Test 


doe Occupation 
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POUIER 
PROENT 


More and more is electricity 
lifting the weight of labor 
from the shoulders of man. 
If you are not satistied with 
your present job, become an 
ELECTRICAL EXPERT 
and free yourself forever 
from the discontent of low 
wages. You do not need any 
previous training. Any man 
‘who can read and write and 
use his hands can become 
an electrical expert. 


Here is Your 
Oveersunity 


pares you for the BIG PAY 
profession, First you learn 
the theories of electricity 
and then you pur them into 
actual practice. You solve 
each problem with sour 


wen hands. When you have 
completed your course at 
the NEW YORK ELEC- 
TRICAL SCHOOL you can 
go to any part of the world 
and be sure of a good living, 
Write today for the 43-page 
booklet giving full infor- 
mation on how to be an 
electrical expert. 


NEW YORK 
ELECTRICAL 
SCHOOL 


40 W. 17th Street, New York 
MAIL TODAY 


V rue New vous ELECTRICAL SCHOOL 
Wear ira Seances, New Vous 


Please nad me PREE your 8-page booklet, It 
lindersod that this equst use er 
‘shilgation 
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Beating the Weather 


in the Air 
ete fo ae 

flying term, recently coined, is “smog.” It 
beans sonkeladen fog coro the eet § 

yer mes 

fog coud the turn and bank indicator 
io te eet eke Sener ee a 
out reliing Rr hedepeadel a 
carrie pki es 
Sate mh ge igs tat 

Ws pin hattog tat So 

‘rong but ack exacly what. The ai fubea 
Taman bo as lagaeets ae ov paced 
loc to the motor than ley wed tee Ts 
ext keps them thawed out hen they might 
Otherwise become clogged wih now oc 


TTPO TRAIN my sense of balance T wed to 
practice climbing through clouds without 
ing at my intrumenta Often 1 would get 
Almost to the top, then toe my balance a 
cacest pastel or ae i. During 
‘rar, pilots had to be careful about com 
oat ss at way OnceT tambled ut 
into re enemy planes. T 
fcuttled back for the coud. We played hide 
od seek until they set out after bayer pare 
Before slong crow country trip You should 
prepate for bad weather emergencies Fam 
{arte yourselt with the best land 


fields along 
the way in case the ship is forced down. Make 
‘out a time-table showing when you should 
ative at dierent polats long the route s0 You 


fan check ‘peed. Your airspeed 
indicator dows your sped through Ur st 
only. A head wind exts down your speed over 
the ground and a tail wind increases 


‘On may last tip to Cleveland, T almost sat 
down ‘in Lake Erie. Tt was “bird-walking 
weather,” which is the Ayers term for the 
tort kind of ais conditions. (Even the birds 
Rave to walk.) As { neared the city, visibility 
spe ha ra almost scraping the te op. 
‘ain began to pout. T'was in cabin 
stip The water teamed down the window 
to could see almost nothing outside. ‘Then 
the compass went haywire" T clined and 
iy. he downpour bua eat 
airport 4 ing int 
the cabin, T saw ft trickling over the intra. 
ment board. "If the water reached electrical 
‘connections, the engine would cutout. 1 
threw my hat over the switch to protect it 
HE rain decreased alittle. I dropped down 
‘Tite hough te apr must be. Un 
dereath was nothing but i 
The rain had begun, Thad noted thatthe ground 
wind was from the west. T could sce the waves 
{ited by raindrop driven from what mst be 
west, unless the wind direction had 


E red Uumat have eveng wert 
once: 
ree inter, a whee ee eppeeed 
thao 


he forxy 
Nid urived: [ould hardly see when Tset the 
ship down. Crash! She bounced a mile in the 
air. But I didn't care. I was too glad to be 
‘down on solid ground. 


found it a good plan to have a rag handy w 
wipe off my in a rain. Sometimes, 
however, you can see better in a hard down- 
pour if you let the water stream down the 


cat rain ee at Koa 
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goog ed 


ns ohate aR * 


sateen 


a aca bapa Be 


Special 4 months’ 
tical course in 


‘Maneu, 1930 POPULAR SCIENCE MONTHLY 151 


BTL. nin oa a ee a 


Beating the Weather - 
in the Air Easy to Get Into this ee 


sli a BIG Money-making 
, fr vlity ts snow, Ta yng through 

Showstorm, you can hardiy tell which way i Work 4 

pr Evertilg beommene Tacs, payebrekie 

Seok second theting pak te cocky 

Toe ony Gitcton ta whic opt can es 

Sah ey cee eee eee oa 

Sion Scale sewed eh tor, Ae 


easy to misjudge distance, There are few con- c 
ttasts in color’ Snow ako hides bumps and [Fon 198125 5 
holes and makes a forced landing in an open AWEEK 
field hazardous, Radio 

‘On a snow-covered field, Tonce had a curious Operator 
accident. The snow was soft. ‘On the take-of! — 


‘in the propelier Kicked i 
1s eae hack the ck 
air, the motor gaspe and 
Sat down with 2 Lou 
hal been thrown into the 
off the engine, 


UY HILS bgk aib hnraineniit XS | OBS Right at Your Fagor ps 
Ralf epee epatere cage geodon ee 
tne, oan or fringe gine me 


cn“ ah eso nger ale tof Te RADIO-TELEVISION - Talking Pichures 


eating wirey, contd with it outs i sity Big Pay Jobs! Spare Time Profs! A Fine Business of Your Own! 


(ic 
aint 1 


\ wi 


intake, choking 


Increasing resistance, Thepropller, regularly | “Finy'u all pen to you na other five wine en wh ase te 
Contd with sect, sea up dangerous vibrations tall RADIO. And wow cone Television and Talking Movier— 
‘Xs toon asthe sleet begins to accumulate, «| the magi nates of Ka. allt Wil 
Ayer should drop tolower and warmer alttsies 


where the sleet may melt, On the average, the 
temperature rises one degree for every’ 300 
feet plane descends, It is ten degrees warmer 
at the earth's surface than it is 4 

the air. If the sleet fails to melt at low 
tudes, a landing is imperative while the 
iss still under control, | 


TWAS once up in a sip, with a creping 


L Wasueit tanbaens a || vrei oat 
the motor would work shend i there ware any EASY TO LEARN AT HOME—IN SPARE TIME 
nie ented oe the pas Eee ree earning Radio the R. . . way with F. H. Schnell, the “Ace 
ee hanna tal ee te see i i 
River, on my way to Albany. Near Poogh- heey aed 2 
Be Many dates a teste | PR Sea ieenars ta 
weather changed to bitter cold, An icy wind paratus and start yo 
Bertin deve cirtienin Sect aif tht 
Prensa cate they 
ted casted evr gs fs trate te AManNeLY quox assure | | Eine 
‘tui prac Chk toe a , GMO, a ra auareaaiie 
gry reer F 
games ein i ean Tat "ha ro 
throtle for a glide to lower altitudes. My date with last minute information. In a few weeks Make Money 
sles had come partly covered wth sleet ‘be doi act : y 
Sat we Ea he a our 
ee 
ii Nea ai i in Tees Spare Hours 
eee pa pe ppg [sgorec Het 
alt al oped INVESTIGATE SEND FOR mee 
I re ee are Me eon Now 
‘tree in a storm. I was afraid the engine would Don’t waste a minute. Get the facts about 
aheny coma Paar 


go the throttle again until all the ice bad 
melted from the “prop.” 
‘In my sixteen years on the highways of the | x. T. 


ect tings of westher’ Ne two | Gut hands formomtysnating Training ean do for gon” fal the 
3s fare sles ‘Ar Contitons ater from bor | _ rosie work ‘cup for FREE BOOK NOW. 
to hour," Nowadays planes take off under RADIO © TELEVISION 


threatening skies that used to drive them into 
thee hangars. “They head into howling gales INSTITUTE 
‘Aviation Is out ofthe fair-weather stage, So, 
‘more than ever before, a pilot needs to know 
his fying weather, 


Air Line Flag Stations a 


LAG stops for airplanes, like fla stations teat‘ ato anthony Cort Ceo 
for railrond trains, have been added by a 
teancontnental ar lng, extending is sched 
led service. ‘Three sich stops are at Vandalia, 
OS'S Hino, nd and Tere Haute fds Ai | THR R.7. 1, ADVISORY, BOARD—of men 
these’ points passcagers may board planes by | actively engaged in the Radio Industry euperives | Name 
notifying the company’s representative, and acres 
passing planes stop for them on signal 
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Dock a Giant Liner 
(Content from se 2) 


(roms th poplier. The three baat brad ws 
| five gota cin "A th ow tener 

Sood sie ve aloe tags sa back 

wand om hits tying to ding the bow a 
toward the slip. They suggest a pair of puppies 
{cme cat pling roses wi ee ee 
| On tial fer ante pi 


| How Pygmy Tugboats 


tugs ace churning the ‘water white as they 
Srugle at the ends of ea lines, pulling the 
Bem around foto the the 

| "The Testathow's four propellers begin turn- 

| ing, the ones on our side fa revere, Uhose onthe 
other side abead, This has the eflectof twisting 
the liner in toward the ap, helping the tugs 
he rth o water long these ofthe vse 
rom. the reversed rm forces the ts 

ing he past few moathawe hare | nearest the stern to side along the side of the 

tudenta eed ship, crowding it against the Dulzellea, 


| 
rs E water 1's pro- 
a Tims cue hc oreo Howto SecureA 
premiere tere 


Fetes eee ae es ey Government Position 


| these te ec of ting the ae =| § Hah 
Beta Uy | trseeida toca carrst orteslight caren, “ 
ER fener 


Pisce SAVSATTIOR | Tike force dam, fy feet deep aod mors 
than 900 fo fang? pelos. pint ts 
mountain of water, the eight tugs pit their 
Strengths In winter, with pilng teins tbe 
Techy grow, | Seta eth ily ofthe marae 
& Ree one 
Sateen ct | seems awh 
Sb) BERS escapicantltinss | Feftmnt teal bets fear 
‘Eine Pscnker ss aap St tee tisas Oe 
xe | size of one on the Leviathan, note the terrific | 
aa ele outset they ee | 
these ewkward craft a strength kt for the 
bette 
iTapbave been descibed as beng “all 
muck" The decaption comets. The 
| Shain of the Dull develop between 880 
Sn"1 000 hetepower, ‘Siting ow in, the 
tater a proper on fest belo hs wuface, 
the Title heel has the forward drive of 
Mating i of tating bak. a ll 
tere 10S fot, 180-on tug can Grog 8 
13.006.toe steamer se es Bo. 


OWEVER, minutes pass while the tugs 
‘apparently churn the waterin vain. Then 
the tip of a pler some distance up the river 
begins to ereep slowly toward the finer. The 
bow of the Leviathan is swinging in, The pro- 
pellets on the big ship stop. The two " puppies’ 
ahead cease straining at the hawsers, begin 
Dushing against the side of the bow, 
‘gainst the tide as the great boat 


a Mee inde o Ucsetn: Asal og 
wx ema trelvetach spe, ik avs eal ext 
x eae on th line ip pull te bow ta toward Ue 
Sah fae appa he tow intone Ue 

an. casteesnneeeseneeaes Slip. “A second rope of the same sie follows. 
‘la pons he thax pene 

ay the Hawaiian Guitar | Maite Seite aa 

ethers te vol progpenes 
Tee the Hawaiians/ ‘There have been cates when even huge, foot- 


thick cables such as these have 
theeade “The beating of furs tnd Een 
ropes is a frequent occurrence in the life of 
tugboat. Sometimes when two tugs are pulling 


ete eel par 
Aviat happens? I wanted to kaow. 
ecto of pow pie witb ey 
tion of mate, 
be ae ity fal apy be se tier 


iat aa qt ged Goan 
; see a 

ida tenets eee. Bau bed 
Boa a ee Se ante We es 


abso eo es 


Sriram ae ae Eat sratars 


— 
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How Pygmy Tugboats 
Dock’a Giant Liner 


tins from bore 13 


4 Brooklyn slip, the rope parted, Drift 
the curent, the lincr headed for a 
ing of rilzoad barges that bad heen 
‘ffs up" atthe next pier. ‘The great vests 
momentum would have been sufitient to sce 
ie Ke prow tru the ares andthe 
freight ears they contained. There was no time 
for Coon to take on new line or evento tum 
‘round, In the emergency, he did the only 
thing posible. THe shot crayish-wise against 
the bow shoving backward in full reverse The 
Action deflected the course of the ships tsi 
past the barges with only-a glancing blow. Be 
Nice being a gamble with the unexpected 
docking ocean Hers sa battle of wits inv ng 
high stakes. A single dented plate ona big stip 
may mean a lon, counting rpaia, demurrage, 
And wasted time, of as mich as $80.00 
‘With the Zevfathon'r nose poked Snae the 
slip, the two tags atthe bow eave tele pushing 
Protected by the upstream pier the effet ofthe 
tide in dinshed within the slip. From now 
fn, the work of the tgs i easier 


whistle from the bridge 
McLaughlin raises one arm. The tuss 
‘around us slow down to hall speed, The harbor 
pilot leans over the rail, motioning inward to 
the two forward tugs, ‘The bow has stung too 


far out ud pu, shoving it slowly 
back t When at last the big 
ship to els” and is made fast 


to the ‘completed. 

In winter, even after the vessel is inside the 
slip, the troubles of the tugboats are not over, 
Floating ice piles up between the pier and the 
ship, holding it out so far that the gangplanks 


will hot each, ‘Then, two or three tgs have to 
‘churn back and forth, breaking up the ice and 
kicking it out with their propellers. Others, 


Attached to hawices, keep the lince away; for 
‘one squeeze between the Sea giant and Uh pet 
srould crush tug ike an empty egeaell even 
tough these, small boats are. probably: the 
ighst of ther sle afloat. In heavy sean, 
with loaded barges lashed to each side, thie 
froaning tnnbers withstand the nutrackertbe 
rushing of the barges that come in from op- 
es atthe same moment 
timore, one tug. has. withstood the 
iy pounding of active service for sixty-five 
years. Of the 700 tugs in New York Harbor, 
tang ar fen o twenty year Noone 
can Fide on these stout fellows of the water 
for ong without a growing admiration for thet 
sturdy’ power and tremendous ‘capacity. for 
taking punishment. Att they see the uply 
ducklings of the harbor. Their squat, bulging 
bodies, thei pilot houses perched high above 
the dec lke small heads on huge bodies, their 
mts of rope a the bow boing ike mouths 
of seaweed give them a ludicrous appearance. 
On board, this unfavorable impression is s000 
lon in an appreciation of ther virtues 


NCIDENTALLY, there isa good reason for 
placing the pilot’ house some twenty feet 
above the water line. In rough weather, the 
galley and the engine room are closed so that 
waves breaking over the deck do no harm, 
Unie such conditions, the tug weathers severe 
sales, plowing through the water almost like 8 
ubmarine munning-at the surface. Once, 
tain Howell was caught ina storm on Long 
Island Sound in which the wind blew sixty-five 
miles an hour. ‘Before he reached port, a giant 
wave had crashed against the pilot house, break: 
ing a window. 

But storm or shine, day or night, winter or 
summer, the docking’ of ocean liners goes on. 
Ht conditions are bad, more tugs are called. 
Only’ fog can stop them. One week, last 
December, more than 100 ships were held off 
‘Sandy Hook, unable to dock because of fog. 
| Wher the'weather — * Cantiat on 2ue 1 
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UNIVERSAL PLUMBING SCHOOL. 


{HH Trost Ave, Kamas City, Mo, biter 


Travel On ~=WANT A STEADY JOB? 


$158.00 to $225.00 a MONTH 


‘MAIL COUPON BEFORE YOU LOSE IT 


Rush to me without tharge, copy of 2. 
te Suse ae Otten, 
fail particulars telling how to pee thee 


: 

é 
Sie 

ie 


—Common Education Sufficient 


Do You Make 


these Mistakes 


in ENGLISH? 


‘Sherwin Cody's remarkable invention has 
enahled more than 70,000 people to cor- 
ret their mistakes in English. Only 15, 
rminates 2 day required to improve your 
speech and writing. 


ANY persons say 
es 


ad ny, ave 
gat heed rom hi to 


a sclemer” o 
der.” St hers say 
‘between youad tin 
stead’ of “bntween you 
find mey”_ [Cis satonh 
fi Bow often who” te 
ted for bom,” 
how tequetythe si 
lest words ae mispo: 
Nounced. Few "Know 
tether” to spall certaln 
Mrerds with one or two. "x's oc *m's" or “W's” 
Mth *ie" rch" "Mont ‘penons use only com: 
ton wordecolorew, fat, fedinary.‘Theit speech 
And ther letters are less, monatanous, burrs. 
‘Every time they tall of write, they show them 
selves lacking inthe esentil polats of Engl 


Wonderful New Invention 
the problem of 


‘SHERWIN CODY 


ay years Mr, Cody stud 


ly sm 
‘es day. Now you can stop making the mista 
which have been hurting you. Mr. Cody's students 
ive secured more improvement fn five weeks than 

Tad been obtained by other pupils it 


Learn by Habit—Not by Rules 


Under old methods rules are memorized, but coe 
set hati re nc ford Fly the rules the, 
Brovides forthe formation of correct habits hy 
Eig to You tenon costanty ely th mi 
Tees yon yursel/ mal 

nea the won things abou Me, Coys 
Practice dil can be cated out. You can write 
{he'answors to fly ations in 5, 
re been ened ty hr Cay: 


tint it becomes “second nature” to speak and 


‘write correctly. 
FREE BOOK ON ENGLISH 


A. new book explaining Mr. Cody’ remarkable 
method is realy. It you are ever embarrassed by 
Imistakes in grammar, spelling, punctuation, pro 
Dundation, or if you can sot instantly command 
the exact eons with which to express your Hla» 

Master Good 


tion to'you. Send the coupon ofa etter er postal | 


‘ard fort now. SHERWIN CODY SCHOOL. OF 
ENGLISH, thy Searle Building, Rochester, N.Y 
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cleared, a procession of fity big vessels moved 
up the Bay and for twenty-four hours the tugs 
The 


Te was in thick weather off the lower tip of 
Manhattan that Captain Howell had one of his 
few accidents —a mishap that had its humorous 
side. He was helping haul a barge, loaded with 
| more than two hundred sheep, across the bay 

‘when a. vessel loomed up out of the mist and 
| rammed the barge. It filled rapidly with water. 

In the emergency, Howell ran it alongside the 
pler at Governor's Island, an Army base, and 
Sbtained permission to land the The 
‘commanding oflicer ordered all the soldiers out 
to join hands and form a living fence to corral 
the animals and keep them from overrunning 
the island. This maneuver would have been 
‘successful but for a frightened lamb. It made a 
ddive between the legs of a big buck private and 
the two hundred sheep stampeded after it, 
tripping up the soldiers, knocking them down, 
‘and running over them in the mad rush 


LL you would need to win a 
Captain Howell sayy ie 8 coupe of 
milion sheep” y 
Twas afew minutes after twelve o'ock, 
‘oon, when the Dass had at reached the 
High Mee side of the Levathon in midstream 
Teva meaty one when we heart McL-augh's 
final whistle aad sw him waving ua away. Tt 
fai taken more than forty mites to move the 
hree mes its lngth and make ifs A 
‘cord, made under ideal condioes daring the 
tra, four and shal minutes. 
own the fank of the, Levathon, from the 
tow, one ofthe" puppies” comes oosng slong 
Reaching the fut tugs at he stern i elce be 
| tween theirbows andthe side ofthe hi tre 
| ing them out toward the river. They jute und 
hen separate and’ pull af 
Datta to bring it hage 


oil tanker, the others to fo about various tasks. 
For putting America’s biggest liner to bed is 
‘only an incident in the day's work of these tide 
fadting,wind-fahting, ee fahting craft of the 


Thousands Are 
Flying Gliders 
ential rm pe 21 


speed, returning to point of depar- 
distance greater than one mile; 
landing on a mark. 


sks rasan 

Ce 
pee er ee Beg ee 
epee peer ae 
fetotag ira salads 
[te eotoephg hae rc 
Se mee neat seas 
oogenesis + Came 
eg Ek eed 


hayeocks, He decided to show hs skill by 
sitting down” exactly on top of one of the 
sles near the edge of the field. He made the 


nding all right, but the mound he had chosen 
proved to be a! pile of rocks. It "took 
| Imachine to. piects”—the gliding term for a 

(Crash—but let him uninjured, 

“There are 300,000 members in the Aigplane 
Model League of America. Its estimated that 
within the next few years half of this number 
will graduate” into glider flying. New recruits 
are added daily to the army of those interested 
in the sport. "The coming months will be the 
| busiest 'im glider history, and new American 
| records will be the aim of the hundreds who 

‘ill take to the airin motorless ships ofthe sky. 
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Here Are Correct Answers 
to Questions on Page 48 


In te fies of our Information Department are 
thousand of questions ashed by our readers, from 
thick these monthly questions ond’ onraery ore 
‘ompiled. What pardenlar feld or fields of ap- 
‘lied sciene would you lite to have presented 
bhi: form'in forthcoming tues? "Your ruges- 
Hion@ sell be‘slady receteed. Send them 10 the 
Technical Editor, Powvtan Scizwce Moret, 
381 Fourth Avenue, New Vor’, NV. 


1. A piston type pump should not need 
peting tthe pis spar tight and the valves 
The same, untets the pump is used to take water 
out of a’ well and fa considerable distance 
thove the evel of the wate, in auch ace 
{hearin the pump, being elastic, may expand 
tuliciatly on the suction stroke, because of 
the back pressure, to prevent opeatag the in 
take valve. I the cylinder is led with water 
this cannot happen because water not elastic 
‘A-contsfugal pump has to be primed i i 
above the level of the watee surface from which 
the supply Is drawn, because no force is de 
‘elope unless water is rotated by the vanes of 
the pump. 


2. A steam locomotive wha i oon ag 

rime mover. It develops mechanical power 
Uireciy from fuel, Tt must, therefore, carry 
with it the power generating plant—that is 
the boiler and the supply of coal. An electric 
locomotive, on the other hand, is simply a 
machine for transforming electrical energy into 
mechanical power, so that from a theoretical 
standpoint {t should be possible to build a 
‘more powerful electric locomotive than steam 
Jocomative within the weight limits that the 
track wil stad, ‘The practical Lint the 

rsepower required to handl right 
trains itis desired to pull. When it becomes 
practical to handle heavier and longer trains 
than are now being drawn, more powerful lo 
‘comiotives of either the steam or electric types 
‘can be designed to handle them. 


&. Calculating the 
epower that could be dev 
wate is relatively simple 
Mater actualy mvingover th alienated 
Srapproximated by measurement. "The sped 
of the water motion and the height of the fall 
Slo are measured. From ese fguzes ean be 
Aetermined. the weight of water that drops 
flown the falls per minute, and the theoretical 
fomepower is determined from this gure 
since tis known thata weight of 83,000 pounds 
“Topping one fot in one minute is equivalent 
to one horsepower. 


4, A tiny electric motor no bigger than an 


wwer by roiatingitsarmature at tremendously 
high speed, whereas the bigger motor would be 
sated for sower speed operation. general 
for any’ given horsepower output at 
which the motor must run to develop this out- 
put determines the site of the motor, 


5. A vacuum is not necessary to the opera- 
ton ofa steam engine, but if 
ig led into a condenser where it encounters a 
spray of cold water it will condense and the 
pressure will drop considerably below the six- 
een pounds per square inch which represents 
normal atmospheric pressure. ‘Since this is the 
pressure on the side of the steam engine piston 
Opposite to that against which the steam pres- 
Sire is exerting its force, reducing the exhaust 
pressure adie that much to the efective pres- 
Sure of the steam and raises the efficiency of 
the engine, 


6. A chain block 


(Contied wpe 156) 
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Lisleyou fellows who want( 
to make more money:Radio, 
needs more spare tume 
and full time men 


‘Se Many Oppervunities You Cun Make Extra Money 
"Almost at Once 


i 


dat 
ae 


A definite program for getting ahead financially 
will be found on page four of this issue. 


“Dont spoil the party’ 
fo 


someone called when I 

sat down at the Piano 
<a moment later they got 
the surprise of their lives! 


TLE, ses ke old times to have Das sith us neni” 
TT-ERSo'F beter lnk the pinto! came the Teaching re 


Ioigder: 
iow well I new what thes. ware talicing about. At the lst 
serey fad scl fh a aE ly 
“ie 


Tcbop-atick fain started Plas 
(oe tags however, tarsed Around and—the room sas 


ave you tate 
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GO. thead and feet bal for yourself abead, and 
feel blue about the poor pay you get! But don’t 
blame anyone but yourself when so ‘many men no 
smarter than you earn $60 to $100 every week in the 
sea beng nly alry a6 o Bh They bad 

“seid 
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Here Are Correct Answers 
to Questions on Page 48 
{Contin rom page 188) 
inits simplest form consists of a single toothed 
pulley to which the lifting hook ts attached 
Rod & double toothed pulley attached to the 
iook that is to be applied to the Beam oF 
‘other support above. The two upper pulleys 
are side by’ side and of slightly” diferent 
‘ameter, One side of the chain from the lower 

is brought. around the smaller upper 
Pally, and heether sd ofthe chain rm he 
er pulley is brought around the larger upper 
pal For cach complete rotation of ‘he te 
pair ys the lower pulley’ isrased or 
ewrered the diference in their two. citi: 
ferences. If they are very close to the same 
diameter a tremendous pull can be exerted 
tpecause the loose loop of chain must move 
trough a great stance to rave the objet 
very lite 


7. The draft in a chimney is caused by the 
difference in the weight of the column of gas in 
the chimney as compared with the weight of an 
equal volume of air at ordinary temperature 
Hot air or heated gases are expanded and are 
therefore much lighter than cool air. Conse 
quently the gases in the chimney do not bal- 
ance the pressure of the atmosphere at the 
bottom of the chimney opening and air con- 
tinually flows in, to become heated in turn and 
its weight changed. “The draft or flow of air 
up the chimney is maintained #0 long as the 
alr or gas inside the chimney is hotter than the 
air outside the chimney. 


8. If the motor boat is of the ordinary dis- 
placement type—that is, not a hydroplane— 
| the power rojuired to double the speed is 

roughly four times. Thus if six-horsepower 
engine will drive the boat at six miles an hour 
twenty-four horsepower engine probably. 
‘would be required to dive it twelve miles an 
hhour. The rule is not fixed, but varies with 
the speed, the shape of the hull, and many 
other factors, 


9. 1f you hit a water pipe with «hammer 
clanking sound willbe produced Water, being 
Incompresibie, acts ike a, hammer when the 
valve is suddenly shut. “The flowing water 
Tame agaiat the closed valve and atin the 
Pipe as though it were & solid metal ro 


Sees Chance of Creating 
Life Artificially 


IVING matter created synthetically in a 

test tube is predicted as a future possibility 
byy Dr, Paul Kt Heyl, physicist of the United 
States Bureau of Standards 

Recent advances in the ability of chemists to 
duplicate ‘nature's substances, he says, are 
tbringing thie hope nearer. ‘The fist Organic 
compound, a substance known as urea, was 
‘created synthetically as Jong ago as 1838 by 
"German chemist named Wohler, Since then 
‘more and more progress has been made in 
duplicating natural compounds, A short time 
go H. Fischer, a chemist of Misnich, Germany, 
Ssececded in making artiilally wiht i known 
Ss the “respiration ferment,” the substance in 
the blood that ads the transfer of oxygen for 
life processes front the red corpuscles to the 
tissues. 

“T think we are now within ‘shouting dis 
tance’ of making protoplasm, of which living 
things are made," Dr. Heyl declares. "When 
that is done, it remains to be seen whether our 
artiicial protoplasm is dead or alive.” ‘There 
ig nothing mysterious, occult, oF supernatural 
bout any proces of ie. Heyl ays, and 
the wale "spr: ie may turnout to 
be a simple ‘of physical process 
Eventually, he predicts all lite proceses wil 
beas thoroughly understood as isthe way that 
exygen beipe the batuing of coal 


‘Mancu, 1930 POPULAR SCIENCE MONTHLY 187 


‘Atthe ght ina view of my draft 
ipiescee aces 


patent 


timer ‘Cat Intouch with me at once by mailing the coupon below. 


Prompt, Careful, Efficient Service 


‘ocho, 
Free Books 


‘All ommunien ign chen drain tae el i atitat confidence in strong. 

ory teingdared ener af yal 
Foie ore es fa Teale 
lermces” hr FAS Sa BS Tia nat 


No Charge for Information 
On How to Proceed 


‘The booklet shown here contains valuable information relating to patent 
ry inventor should have. And with fel wifi seed oe 


CLARENCE A. O'BRIEN 
Registered Patent Attorney 
& Attorney-at-Law 


‘Suite 1106 Woolworth Bldg., 
‘New York City. 


Registered Patent Attorney 
& Attorney-at-Law 


Sealigarion om mv Darts 


PRACTICE CONFINED EXCLUSIVELY TO. 
PATENTS, TRADEMARKS AND COPYRIGHTS. 


(C7 pessseesememmmmnmmmmmsnney [0s "Sst aus gneve 


138 


TRAINING! 


ran better pein ands 
rca have tenet you 
eect 


s 
2 
a 


ing 
fn Year 
tea. 


if 


This INVENTION; 


ae ites 
BUREAU OF INVENTIVE science 
2 wane Bot echo ®-Y. 


POPULAR SCIENCE MONTHLY 


Flying with an 
Airship Captai 
(Comin rm pte st) 

twenty nine were safe aad fourteen dead. Our 
Snialammable btm undoubtedly accounts 
fr the many survivors 

‘With uptodate weather service, an 
otinenty eamsty eras to Dike poe 
bot even fit shoul, I think the Ler angles 
tt fie sie ood ave a od cha a 
ive las to fens fesse of exp ta or 
increasing strength goes with larger size. 

Tightniog is populaiy regarded ana terror to 
airshipebat tht isa fallacy. ven hydrogen 
filed drgibles have often boca struck by Hight 
hing with no more damage than » small bole 
fused in the metal bow cap. "The metallic 
frame absorbs the electricity 't know only one 
etl cue Ship ‘Seryed by 

tings German ship that was a 

Hydrogen in © thunderstorm ‘when Tightsing 
ignited the escaping gas and set the sip fre 
Fre Graf Zeppaing ieaving, Japan. nits 
round-the-world ight, skirted a severe light 
Zing storm without fear of damage. 


HELIUM-FILLED ship such as the Las 
Angeles is virtually immune. As an addi 
tional precaution, the parts of the metal frame 
are carefully “bonded” or connected together 
$0 that no small spark, induced by lightning, 
ould set fire to the gasoline. To test it, the 
entire hangar is darkened and electricity at ten 
for twenty. thousand volts is applied to the 
frame. Sparks instantly reveal any loose con- 
nections. This was done to the Shenandoah 
then it was built at Lakehurst, and the Los 
Vingeles had the same test in Germany. 

An airship flying at night carries running 
lights just at an ocean liner does—but double 
the number. That isso that other aircraft can 
sce her and tell her heading. The wisdom of 
this ‘was demonstrated one moonlight night 
‘when’ the Lor Angeles ‘was. flying’ between 
Philadelphia and Trenton, N. J. Out of the 
dase x ml pane caine rnring dict 
‘at the ship. None too soon t spot 
the lights and swerved out of the way. 

In a collision an airplane would no doubt 
suffer more than the airship, “At most such a 


‘rash might puncture the envelope and rapture 
ean cel x wo, but theve woul be platy a 
racne to make port. The a 


would undoubtedly fall, a total wreck, 


‘is hard to force down is that 
the iting gas is carried in separate cells inside 
the outer envelope, just as a steamer is built 
with watertight compartments. 


INE of the questions asked most frequent 
Oster sian comeanter wad 3 
ithe run out off 


pr that Sly it ana ballon and dit 
srt the wind-—to an emergency landing pot 
rer the landing place, be would valve pas 
{o bring the ship down, and check fall near 
th und yep lat or ed 
ace he would athe choose the ee of a 
od woods or land the ship syenely on 
Top ofa grove of small trees.” Cermn siship 
mtn tall of landing wartine Zeppelina, out of 
Redon the way batk to their Sta ot top of 
scrubby trees antl «new fuel supply coud be 
put abzard, 
think the roghest airship cruising 1 have 
ever done bas been over the mountains inthe 
SSaltiwestern part of the county, both inthe 
SKtnandouk andthe: Gref Zepfeln. When 
Strong lateral gts ate, an alrchip may roll 
2 Ite fom side to side ata surface ship does 
alike an ocean liner however, an sirsip sc 
om ists more than an angle of three oF four 
agree, T have never seen anyone seasick on 
sain 
‘Gecasoally minor repairs are made in 
fight patching a Canned on poe 138) 


pa 
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Flying with an 
Airship Captain 
(Conte fom toe 188) 


line, a rod, ora tear in the fabric, One of the 
most dificult repairs effected in flight was fx- 
{ng the torn upper fin of the Shenandoah on 9 
trip to St, Louls, in September, 1923, Tt was 
necessary to send three or four men to work in 
‘2 cramped, dangerous position on the inside, 
‘A slip might have sent one of them plunging 
ihrough the cover, 

‘Onone flight we did havea “man overboard” 
scare. We had taken up a party of civilians, 
and were flying high when someone reported a 
lange hole in the envelope at the after end of 
the ship beside the catwalk that runs the 
length of the interior, We were relieved to 
find the civilian who had punched the bole still 
aboard, He had gone exploring aft; and put 

1 foot through the envelope into 
ust either the ship nor any but tid give 
hhim the thrill of his life. 


HE to rin he wy at 
wih co aa 
ig tee Bae Dr 
i anaes Be 
i cn cL ean 
Pieitant mired Meme 

Se yr 
inattios news see 
‘We measure the drift by sighting or 
Scum ie 
plore aes 
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Poe Ee 
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nulated interior gas pressure would 
he cells. At the so-called." pressure 
‘where the safety valves are about to 
‘operate, the alarm rings a bell and lights a light 
{i the control cabin. If the commander does 
‘not want to lose helium gas, he immediately 
checks the ship's ascent, 

Tn the daytime the sun's radiant heat 
rises the temperature of the gas in the cells 
fahove that of the surrounding alr, and 
‘creases its lift—despite the fabric of the 
cells, a foot of air space, and the envelope with 
its reflecting layer of two coats of aluminum 

ope,” of paint, We call this temperature 
ference “‘superheat.” Tt is important for a 
kegels cesrtnader to Lavy eo tint he con 
‘avoid valving off gas to hold the ship down 
when the setting sun will soon make it heavy 
Sino dropping ballast, during the night, 

et the aip will tend to’ rise of its own ac: 


meter 
Standards helped the Navy to perfect. At the 
touch ofa switch it gives the “‘superbeat” 
directly in. degrees, at ether the forward or 
after end of the ship. 


DISPITE the wide impression that an air 
ship usually" comes” down na 
ing gas, the normal way of lading the 
‘Lov Angeeraltera trips toy kt rightin Head 
ing {oto the wind, the motors are slowed until 
{He sip is neatly stationary and then ropes are 
tropped to the ground crew: They Haul us 
down by main force agaist the buoyancy of 
the ship, "Occasinally some of the ground 
trew gota shower bath when the ship, coming 
ddown too fas, checks its fllby rleasioga litle 
of its water ballast 
‘The Los Angeles provides an imprompta fre- 
works display when ie lands ata mooring mast 
he caries & Very light pistol, of possible use 
as dite sgl bt principally used i the 


‘mooring maneuver. When the main cable is 


dropped we fire a ined o Pate 182) 
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TWO YEARS 


America’s leading professors, will 
broaden your mind, and make you 
‘keen, alert and capable, It is com- 


1 High School traltng. ‘From the 
first lesson to the last you are care- 
fully examined and coached. 


‘American School 
Doone res Are St 8 Chee 
the 


| centrated globe of 


POPULAR SCIENCE MONTHLY 


Flying with an 
Airship Captain 
tinned frm bse 159) 


the starboard yaw wice | 
I accimpanied Gy ace sar and’ the port 
yaw wire by “This calls attention to 
ihe dropping of the wires, which may be dif 
ficult to aces particularly at night, ‘The ground 
crew repon with the same This = they 
‘couple each wire to the corresponding ground 
wire. ‘The Very lights are used both day and 
ed the Brillant colored balls are casly 
seen in broad daylight. 

When nding in fogs jest a few wecks 
ago Sametimes is brought. down 
Slowly by valving gas. it isa litle ticklish, 
‘but usualy there are bos in the fog through 
which the earth can be seen and the landing 
Cable dropped. Abroad there was developed & 
tray of marking the landing held by captive 
Talloons tethered just above the fog ye 
Whistles sounded Or guns fired at. interval 
‘often help when landing a ship in the fog 


BRINGING an sirthip into its harbor has 
‘one big difference {rom guiding an ocean 
liner home. ‘There is no “harbor pilot” who 

kes responsibility for the maneuver. The 
nooring oflicer, on the ground, directs both the 
ke-off and the landing, but the responsibility 
for the safety of the airship belongs to the 
captain alone. If the maneuver does not suit 
him, he can step in and give ordersat any time. 

It is a weighty responsibility, but few diri- 
gible commanders would care to be relieved of 
Tt, There isa majesty about such a ship as the 
‘Los Angels that those who have looked at her 
in her facqar Know, Teting this pret ship 
through the clouds is a thrill that comes, to 
few men. For all her bulk, she is a jraceful, 
responsive ship of the air—the forerunner of 
‘even greater liners of the future 


white star. Dr 


‘Smoke Ball” May Account 
for Ball Lightning 
M 


ANY are the stories of balls of fre that 
‘enter houses during lightning storms, are 


salphurous.” 
nately such phenomena havea way of happen 
‘when no scientist i around to 

‘observe them. “The following account, there 
fore, of an experience of Professor ‘George 
inchester, Rutgers University physicist, 
ssiven in a recent iasue of Science, was especialy 
{interesting It describes another strange phe- 


Roe a we mere ascending a gene lope a 
very brillant "Tightning flash occurred 
about six feet from the trunk of a hedge tee 
At our right we observed a ball of smoke about 
two feet from the ground. The ball appeared 
to be about cightcen inches in diameter and 
perfectly spherical. The color of this smoke, 
FFicwas smoke, was a yellowish brown. We 
could’ not find even a withered twig or lea 
We raised the question of whether this 
of smoke” woul ave been a "all offre i 
he enomenon tad taken place after dark.” 
t caused this strange ball? According 
toa hypothesis suggested by a Hritish chemist, 
E_ Kilburn-Scott to account for ball lightning, 
a bolt of lightning might possibly form a con- 
ylefied nitric oxide ga 
formed by the combination of elements in the 
air through the action of the electric spark 
Sock a rascal woul be of sucha density 
that it would. gravitate slowly to earth, 
might te luminous at light, not so by day. 
Most significant, its outer ‘layer ‘would un- 
dloubtedly react with the ai, giving off brown 
fumes of a color like that described by Prof 


Winchester 
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The Truth about 
Hypnotism 


(Contin from page 28) 


diseased can be hypnotized to some extent; 
‘but apparently not more than twenty-five per- 
cent can with comparative ease be put Into 
the so-called somnambulistic state, in which 
the ‘most extreme phenomena are easily 
produced. 

Paychologists are not agreed as to just what 
makes some persons better subjects than 
ther. Certainly the ability to be hypnotized 
is nota sign of weakness, lack of “will 
Gr lack of intelligence. Some studies Indicate 
that easily hypnotized persons are those who 
fare “strong-willed” and not easily open to 

‘veryday fe. And persons can be 


yaainst their wills” under certain 


WHO can hypnotize? ‘The ability demands 
no unusual powers, Itis simply a matter 
of learning how. Some hypnotists, through 
study and experience, become more successful 
than others, just as some surgeons become more 
sul haa others," Neasly anyone who hss 
‘watched the process, especially if he has al 
Tearmed about it by being himself hypnotized, 
can get some results In hypnotizing. others 
‘This is unfortunate, since those who lack 
proper insight into the nature of the hypnotic 
Condition may be tempted to, practice on 
fothers without foreseeing possible dangers. 
Vi 


or 


eed physicians and accredited paycholo 
‘re the only ones who should nitempt to 
ie 

ye dango, Ia the ands 


tse of hypnosis for entertaiament. Cnskiled 
mater might do all wrt of injry to their 
fibjects” To produce exciting hallacinations 
find emotions fo the subject might be harmful 
in mcrapulos hypotae might take ad 
of a abject in various ways thotgh 
t probably could not be forced 
Commit actual crime, at least unlem he were 
ready teriminal 


Streeter ealen, ort 
frre tien to aie the mbt completely 
Fre the bygones sats, sou eventethy 
trig about Teall of the hypnotic stat, 
amnesia lh be : 
mould pouTly mae the subject seseptbie to 
Kee nporme Aaoeers, If corain preentions 
retaken ins danger ay be avoided 


FIVPNOSIS na sucha ero 
hypnotize at all? ‘There are ce 
fable'uses. One is ag an anesthetic 
Reeriain Dr, Oudet extracted a tooth panlesly 
tinder what we should “now call ypnotie 
Anesthesia. Tn the 1840's surgeons, including 
James Breid, an Engl physcan who coined 
ihe term. "hypnotism" from a Greek. word 
‘caning sleep employed a similar method for 
nga operations and for the rei! of pain 
in disease’ efore the discovery of chemical 
Anesthetic, hypnotic anesthesia might ‘well 
fave been trplayed more widely than it wa, 
ha the medical proferion been ese skeptical 
ara ior the camo acetate of 
Iypnonis, about fat now ether, novo 
Calne, ad other anesthetic, "easier to. a 
fer and more certain in Weir action on al 
fates have rendered the anette oe of 
iypnoss unnecessary Even major operations 
might be performed, entirely painlessly under 
Hypnotic anesthesia Tis interesting that tis 
$2, bat ordinarily not practical 
Gh two occasions T have codperated with 
inducing hypnotic anesthesia. while 
formed dental operations fling 


[no need of it. Worthwhile possibilities, 
hhowever, lie in the use of hypnotic anesthesia 
for obstetrical purposes, and in cases of pair 


ful, incurable Wis" (Contnsd on pare 162) 
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Should Young Men 
Learn Aviation? 


ee 


AVIATION promises soon to become 
‘as greatan industry as the railroad, 
the automobile or the radio. These 
industries that have made fortunes for 
those who entered thei early and grew 
as they grew. So wi chy 


Torte fate 
‘opportunity for the young 
man of today ‘a 7 


To Learn Aviation—Fly 
If you are physically and financial 
file tare ow tay. Noe that oe 

‘will be contined to fy: 
ng. vt che man who can fy wil alway 
have the advantage, just as the pilot 
today has the advantage over 
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The Truth about 
Hypnotism 
(atm 18 
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of seroas_ neues ithout ‘organic basis, 
cgothenpy, sine wit proper mec 
treatment, i Reeded i such cases ad in some 
crits pn eb eid “Oe 
2 Part hyper to Tene tk 
Wort Wr veteran memory for his Meatty 
tere wnt sting sey en yar Not 
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From the time ofthe accent there was bind 
nea he eens Cont hdc, ach 
as one might imagine would occur if a steel 
puncny wee atne ie al Ie 
ol oie sl etc a fae 
{2 restore the Sight of to stop the headache 
Geen yeti opm tie hel 
Us the cee sl ras wth 
SSE Mather a pet tn te pte 
nerve is really impaired; but in many’ sintlar 
{Sn (ental Winds he bs aed by 
Spon 


1925 a Word War veteran, ao student 
in one of my clases, came tome for treat 
ment for paraysis of One ade of the face, 
‘Condition which bad persisted since the war, 
Sid which phynicians assured him was fonc: 
teal Tie elt my oie afte the Sat 
treatment by hypoods, he was able to whist 
for the int time ‘since the war, and to smile 
trth both sides of is face, 


surgical 
bat 


general time-consuming and for this reason 
‘more expensive than ordinary medical aod 
surgical treatment. By the method of pay 
choanalysis many months are often needed for 
adequate treatment, and with hypnosis there 
have been cases of successful results only after 
100 or even 500 treatments. “Sometimes the 
patients who most need such treatment are 
‘very difficult to put into the hypnotic state. 


THIRD, there is the experimental and is 
structional use of hypnonis by paychologist 
{in the study of abnormal psychology. Demon- 
strations can be made of a wide variety of the 
tunusual conditions of consciousness and be- 
hhavior, of hallucinations, ‘paralyses, double 
personalities, and the like. Subconscious proc- 
‘ses, of which the main part of the pergonal- 
ity is unaware, may be produced experimen 


tally and controlled, 
imental, demonstration of the 
reality of subconscious intellectual opera 


tions first occurred in 1886. In 1901 William 
James, whose mame is gutstanding in the 
tory of American psychology, relerred to 


this demonstration a5 the basis of the most | 


{important discovery in psychology since he had 
teen a student of the subject. "The nature of 
iment was as follows: The subject 
‘put into the hypnotic state. A prob- 
Beret ee eee ete directo So 
Tem, would be given (Coninued ow po 103) 
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NOW-Become an. 
Electro-Technician 
By this Amazing New Method 


Train the NEW PRACTICAL WAY! 
Brepare ‘he. tremendgne de- 


= 


= 2 = 
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The Truth about 
Hypnotism 


to him, Then the subject would be awakened 
instantly from hypnosis, before the problem 
could be solved. The subject then would bein 
His normal state, without memory even of the 
fact thata problem had been given. But when 
2 oui board was given to him, the answer to 
the problem would be spelled out, the subject 
being unaware of what it was all about. Now- 
‘days such an experiment usually f varied, as 
iy the use ofan ordinary penel Intend of the 
‘uija board. ‘Then we obtain what is called 
toate wring which ode 
ent of voluntary control or even aware- 
Say produces words, sentences, and even 
Tong. compositions such as ‘would ‘ordinary 
require conscous, voluntary control Te i 
thus an excellent demonstration of subcon 
Tiyphoss is a useful method of 
tomate wring but the ater may ‘come 
about independently of hypnosis Some per 
tons temacvs able fo write win 
{mes of prose. oF poet 
Dulje board (automatic spelling) or by auto- 
inatic writing with a pene. woman in St 
TTouls has published several volumes, the com 
ono wih ha ocr i's ay 
‘unaware of any” participation 
tsuthorahip, and lacking, psychological insight 
into the matter, de ascribes the authorship to 
the disembodied spirit of = woman, Patience 
Worth, supposed to have lived long ago, ‘By 
txperiments involving hypnonis and astomatic 
tenting, such feats “maybe. duplicated in 
Plein ample, orm, without ned of 
Peummoning spr from the vasty deep” for 
thelr explanation, ‘The source of such com 
Postion isthe spontancovs expression ofa nub- 
Inerged. fraction of & person's. penooalty 


ORs ncn eto proc 
eimai oting ts ep epeinnts 
witty nes nett yan aeons 
Tine hy ccna reblog ype 
thin abot twentyfve pret off Cs 
Imembare in oe Sch expernent 825, for 
Sepia Tao the ce al the ca 
{EiRet ame cdo Christman ene, One 
Imei aon wo, tout ay sree of 
Seats rer rng (quote a cng 
name): “Sally Ann Jones. Skates. Tree.” 
‘This meant nothing to the subject when he 
came ode Tv mot ter ae 
Sone fo my oe. end hypon 
1 heer of dng hiseyea nthe cold 
Stteli land cnt Ving He teshe 
Fenclinsupd, tnd when lat Be wos 
Ure uncom an explanation the 
tn fob (aan gute wih change 
Bis forcing gun ate wh 
Phen a Stn Rae 
that way mie wh ard rie when Thad 
theme in aly dg, New Jone. She 
{8 me the woul de anes 


‘and blonde and was very prety 
She was the daughter of a manufacturer in 
Valley Ridge, and was engaged to be married 
Her beats uscd to come over to sce her quite 
‘often. He used to bring me candy and things 
to play with.” 

subject was not aware that his hand was 
tng, and later when he read what had been 
Yritten, it meant nothing to hie, since he had 
Ign the nckdent dsribe”Consltation 
‘wll his parents, however, veriied the accuracy 
Of the writing” This subject was a healthy 
college student, a member of the football team 

iments ofthis Kind are ueeful in" de- 
bbunking'” many superstitions in taking the 
spirits out of spisitam,” in showing that un 
hual: processes Hike automatic witing may 
Actually occur without requiring anything 
ccult or “psychic” for their explanation. 
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What Every. 
Wants to KVOW/ 


| SUST OUT! Latest Exact Information From A to Z! | 
=) ron 
PROFIT 


‘Announcing: “Audels New Electric Library. 

Her oed Mrs ow ag agai ct ral oon 1 mn whe san 
Sere eee ere 

“esa ee Bat yp 
Folger oy tar pone 
po et Ep te 

ls tow oa at ror 
eit epee ar er aca ta ther ae 
panera 
NEW! isc seyret 

Sig. Extremely tow price, Send TMs Coupon Toaus! 


BUY ON YOUR OWN 


(ma inont no a MONTH 
sees ee aes a 
areca ier tiaras 
at 


SLPAY soc OR MORE A WEEK 
Rds ea ied 


ee Ae ai 


Eblations, Code, Electrie Railways, Blevators, 
ae Houten, Auto and Aero Ianition, Radia: 
i Telegraph Sotion “Petar 
ng buena. Compecons, Ap? 

frie Caleaigtor Practical 


WANT 2 Government Job? 
ee 


RAILWAY POSTAL CLERKS 


Many other U.S. Governmant Positions 


$1700 to $3400 a Year 
MEN-BOYS-18 up 


Steady Work 
one Vacation With Pay 
Mail Coupon Today Act at Once 
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‘Threads That Swing 
350,000 Tons 
(Conn from 28) 

spinning of thse strands nt the cable cf the 
ludson Bridge, is now under way. It will be 
completed nest October. To manage i, two 
tenprary footages, ach twentive foc 
ie bad to fom one anchorage to 

Thother, a fet in uel 
"The cables for the fotbridges were the frst 
to cross the river. They were fastened, ist, to 
ei anchorage onthe New York so, Then 
& barge, towed lowly across the ver by tugs 
out the cable rom reels. Unwinding, i 
oon the river ed where it would not inter- 
fere with paming steamers Once across, the 
bode ‘firmly fixed to the Jersey anchorages. 
‘anes on the bridge towers. reached 
down and boisted the long stecl cables to 

Saddles on the tops. 

arate it it gies for 
footbridge spanned the river, there was 
ly. discussion among the workmen —a 
han boiled, rocking, ferlemlot~as to who 
woul! ave the honor of Big the a 
A supervising engineer looked down one 
Sf the shining stel ropes and saw what looked 
like two buzzards rosting 400 feet out, They 


‘suspended on the 
280 fect shove the water, 

“We're crossing to Jersey!” they replied to 
his utrged” ball Thaesicned. gh instant 
dismissal, they returned to wait for the foot- 
Doidges. 


WI TiLihefoottridges in place, the pinning 
Pa elton inches haat 
ale ie, Ze reeset at 
Cap gage bee Spree 
in Se cemtacea o l rh 8 
ieee ciate ps 
a jets nae 
Sintam wes eaaes 


Angle unbroken filament. When fniahed, the 
four main cables of the Bridge will contain 
107,000 mules of wire, enough to wrap Tout 
{Umey around the earth’at th equator, 

"Kine coat protects te wie fom the weath- 
cr. When allthe wies of s main cable have 
fen spun, a traveling machine cron the 
froth, saaesing them together under 
‘armous preeure into = compact thre fot 
Cirelar eae 

"Ths the cables will support road in the 
ale, 20 feet above high water. They will lst 


A neatly permanent as engincers know bo 
make it, and they afford another striking 
zample'of the power of cables pat t9 work 


Stage Scenery of Paper 
ILE cont of age ceoey bas een reduced 
‘Tom Onesnndt of eliza to teoueece ot 
cea at tie Grad Thette ir Gesers, 
Seiten, by ae ingtinas mtd o sabe 
Sisetine pope for weed sad etker more er 
osins onary ase fm Oe 
Execsuse of seeny, This novation mid 
to eve modo posible the poodacioe’ of a 
uel revos at's crt uncbeone bene 
Gata 
rigtly colored paper, chemically treated 
to mabe & selatvey tepeool aa ofa tame 
cy Ct alles the Cation ef novel gh 
penis ium ind el oem eae 
phe ae enter. Tes be saan 
St being estonia ght and ey to am 
dle" Attbories tepor Gat the scenery for 
eet mental protection ered betwece the 
Sitet the Getove tutes onll be packed 
toe eediogy orsers rents eal cot las 
than ity dalle 


Who Else 
| WANTS A GOOD 
DRAFTING JOB? 


Daring, the past few months we have placed 
inate emer mechani olicemen ae 
| iste poctese “acess 
feces ant tn ate 


vp manufacturing plants all ove 
the United State eee 
"hie 


Why We Recommend 
DRAFTING 


ivan, Re 
eraser 
Jobs When You're 0 
alt Wa ban Ne 


We bave recy 


BEA MOTION PICTURE 
OPERATOR 


FEE Deon orngrone oe 


FREE 


AVIATION 


Telephone tables, ship models, gar- 
den trel chicken coops—any job 
h a Maydole. 


is easier 


Take one in your hand and swing it, 
you'll understand why. It has a re- 
arkable “hang” that has never been 
equalled, face and sides have just 
the right crown to prevent marring 
the work and the claws will pull the 
smallest brad or largest nail without 
slipping. 


If you take pride in your tools and 
the work you do, you'll ant these 
aydoles in your set. Your dealer 
carries them, ask him to show them 
to you. 


audal 


e 
Please sends frse copy of Pocket Handbook 2-8 containing 
ity wrta alle ned Mandy inferation 


Guy State 
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I ixth Sense” 


Successor to “BLIND MAN'S BUFF” 


Bios Fever Ther 
ove Soerme 


Bree Hyxrometer 


Brees 


Trees in 


oh ae 


Bullet 


Trees 
for the Home 


Medical Profession 


Geos Fore Therma 


for the 


Aviation 


on request 


Automobile Tire Manufacturers 
Use 


The Sixth Sense of Industry 
INSTRUMENTS 


a Tooe —— ie eA See” of Je 
es is pete 
SR Se ee 
Shee cer nel amie are ae 
terpenes hea, sea oe minutes a 
Sco si 
a sts sin go 

aioe 

oa id a int 


ne 
spoilage, and gnarog uniformity of 
the largest rubber tire mamtae 

of the world. — 


‘TO THE MANUFACTURERS 
2.000 varieties of indicating. recording and controll- 


Taylor /nstrument Companies 


Main Oficesn Factory; ROCHESTER. N.¥.. USA. 
‘Canadian Plant fe Balding. Toronto 
SHORT & MASON, Lal 
Manufacturing Distbutors in Great Britain 


E~ SIXTH ~ SENSE ~ 
Tycos Temperature 


F- INDUSTRY 


INDUSTRY 
Instruments 


INDICATING - RECORDING - CONTROLLING 


| toa bicycle frame which had been built 


ual 1930 
0 


The First Pneumatic} 
Tire—Invented to 
Please a Boy 


{ 


ventions which now require the bulif of 
pneumatic tires—the automobile, the mollor- 


Alter the success of the tricycle, Dun 
made a larger pair of wheels and fitted them 
‘with his airilled tires. ‘They were att 


local shop, On this new machine, John 
“Scorched along the roads near Dublin Yo 
his heart's content ; 

‘When Dunlop tied to intrest the led 

ycle maker of ireland in his tires, the head 
the company’, knowing the wheels were home 
made sid they must be "rum" wheels 

“They will beat anything you have made, 
Dunlop tad him 

“That is something T would rather see than 
bear about,” was his answer. 

“Come around tomorrow, and we will show 
yeu invited 

"The next day the eyele maker, formerly a 
rofessional racer, rode up to the veterinary’s 

se of 8 shining new machine of the latest 

shoestring” 

tires. Johnnie 9 is bespattere, 
hhomeniade machine with its bulging, "freak ™ 
tubes, and’ they "started down’ the longest 
stretch of macadam in Dublin. ‘The racing 
‘man bent over his handlebars trying vainly to 
keep op with the fying Johnnie. When they 
sees" was pull and admit 


NE racer immediately ordered a pair ofthe 
tires for anew bicycle he was’ bu 
Soon afterwards, he was tdi 
home to dianer-when he rounded a corner at 
Castle Place at such a clip that the policeman 
‘autioned hi for exceeding the speed limit 
‘Soon racers in various parts of the couniry 
were asking for pueumat tires, Dunlop en 
raged an asistant, writing specifications for 
{fe tires on the board wall {acing the work: 
man's bench. leven after the demand for the 
dew tires increased, the pubite sil scold 
The chie Irish eyeing magazine dismissed 
Dut ‘riuh: "Pneumatic 
sounds like "pews room-attc’ baht” An 
Edinburgh rubber firm declined to fil Dun 
Jop's order for rubber tubes because i did ot 
want "to become a party to one of the most 
Immpractical ideas ever proposed.” | 
fo advertise his invention, Dunlop went 
about giving demonstrations, rolling and drop: 
ping the tires to show how they would absorb 
Vibration and withstand shocks.” At last he 
gained ance backing and company was 


ECAUSE oftheir many wrappings of can- 
‘aa and rubber, the frst Dunlop tres 
veer called “tmummien™” “When they. were 
punctured, the goer canvas jacket had to be 
Extopen with scizos, the tobe pall out and 
aed and the jacket sewed op) again. Once 
teen the inventor was taking & vacation neat 
e‘irthplace im Scotland, he met a dejected 
yest traning his machine, with a Hat tre, 
‘Ting the road He dd not know bow to fi the 
ctare," Dunlop climbed down frm. his 
Beeman did it for him. When the cyclist 
leared who his helper was, be declared he 
‘would kexp that tie alwayn asa souvent 
Tn ater years, Dunlop, enfortanate in busi 
ness dealings, felt he never received full credit. 
tr financial remand for his invention. low 
fer wen be ded in 321, a the age eit 
two, milion of people weve enjoying comforts 
which they woul have lacked but for this man 
‘whom 2 member of Parliament called “that 
Plodiding and socces-leserving Scot.” 


Qi 
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There’s Many a Place for Plastic Wood 


Handles Hardens 
Like Into 
Putty Wood 


When hard it is waterproof and grease- 
proof, takes paint, lacquer or varnish 
perfectly, can be worked with tools, 
and adheres lastingly to any base. 
Plastic Wood is an invaluable aid to 
the upkeep of the home. 


tic Wood placed in a cas- 
fer socket will hold the loose 
‘caster fast and firm. 


For wood rot use Plast 
‘Wood and save expensive re- 
placements, 


Plastic Wood is the ideal 
filler for replacing bathroom 
fixtures and loose tiles. 


Many a toy accident can be 
‘epaired with 
food. 


“ 


Cracks around the baseboard 


can be ly an 
nently filled with 
Wood. 


Shelving and cabinets can be 

made insect proof and 

proof by sealing any cracks 
with ie Wood 


Plastic Wood i carried by Hardware and 
alot Neoran and conte fs Resay baer 
ald thon 36 cons $4 tb, een e835 
tents and |b. cane et 1.00 Plastic Wood 
Sotreot to soften or thin Plante Weed SER 
Ro Eal'todeentieteaiectocsateres: Sep Sore cmen, caged 
;ieiiabela ls se-ceatend poate WHeeais nepal 


Before replacing screws fill 


the old holes with Pi 
‘Wood to hold the screw: 


Manufactured by Addison-Leslie Company, 325 Bolivar Street, Canton, Mass. 


PLASTIG WOOD 


A vast majority of radio engineers use Alcoa Aluminum 
for variable condenser blades, because the blades them- 
selves must be perfectly flat, must also be perfectly uni- 
form in thickness—they must not vary the width of a 
split hair, if you are to get knife-edge selectivity, clear, 
sweet tone. 


Not only must the blades of the condenser be made flat 
and perfectly uniform in thickness, they must remain s0 
throughout the life ofthe radio. Alcoa Aluminum variable 
condenser blades always remain true to shape. That's why 
so many radio engineers insist on using them. 


‘Weighing only 34 as much as other metals commonly used 
in condenser blades, Alcoa Aluminum throws less weight 
‘on the tuning supports. Mechanically your radio is easier 


Fd ‘ 
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LOOK FOR ALUMINUM AND 
YOU WILL FIND KNIFE-EDGE 
SELECTIVITY, CLEARER TONE 


and smoother to tune. The lightnessand strength of Alcoa 
Aluminum also insures that the condensers will not be 
thrown out of their fine adjustment in shipment. In your 
home the set will give the same clear reception that it gave 
when tested at the factory. 


(Ofall the materials used in set construction, Alcoa Alumi- 
rum has the highest electrical conductivity, weight for 
weight, It makes possible the effective electrical circuits 
now demanded. 


Look for Alcoa Aluminum variable condenser blades in 
the set you buy—also Alcoa Aluminum foil condensers, 
shielding, wire and other parts. Itis your assurance that the 
manufacturer has selected the most efficient material. 


ALUMINUM COMPANY of AMERICA; 2496 Oliver 
Building, PITTSBURGH, PA. Offices in 19 Principal American Cities, 


ALCOA ALUMINUM 
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“Rogers is a national home-beauty habit 


Anyone can apply > 


es while you wait 


Merely flow the color on 
Rogers” differs from any other type of 
finish. No expert beushing out is required. 
‘You merely flow the rich color on with a 
full brush. Then you spread it out like a 


ue. 
Lacquer is the modern 
iylish dec- 


P 
formulated for hard outdoor 


black, white, clear and special “Rogers” 
not buy. thin icing. Anyone can do it for protecting linoleum. All 
rushing Lacquer is.a magic “Rogers” levels itself. Forms a smooth, shown—true to life—in th 


quickly transforms surfaces colorful coating over old or new surfaces. 
‘of wood, metal or glass from one color to ie Z 
ttother—while you wat Drsee feat bt wea fa 
| ‘ Dries slowly enough to permit perfect 
Rogers Brushing Lacquer isa fie sever ek even by the fnespersenced user. 
‘when a modern, colorful finish is wanted yr Bde heosia tater yee 
; i ries smooth—no laps or brush marks. 
in a hurry; one which anyone can apply. Tries before dust can damas 
‘That is why more than 25 millions of sheen. Dries to a hard, po 
cone of bs opoler Brey reel home jah that wears and wcare-an 
lacquer have been sold to date—why it 
an established “home b habit A galaxy of colors . 
millions of well-dressed hi Today's improved “Rogers” is offered in ses 
Didribuded “i 
and 
pisranted byt 


WHEN CRITICAL SMOKERS 
GET TOGETHER 


Their experience recognizes that 

Camel is indeed “ta better 

cigarette” 
Better in its quality of mellow, 
fragrant tobacco— 


Better in the mildness and 
satisfying taste of the Camel 
blend— 
When they learn the difference 
they flock to Camels. 


CAMEL 


CIGARETTES 


